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New Plant of the Continental Motors Corporation 


CoMBINING ‘SOUND ENGINEERING FEATURES WITH SIMPLICITY OF DESIGN 
MAKES THIS PLANT THE LAsSt WorD IN MODERN POWER PLANT CONSTRUCTION 





ITUATED AS IT IS, within a hundred possible difficulty which might have been encountered 
feet from the water’s edge on the shore in connection with the condensing water supply was 
of Muskegon Lake, it is at once obvious that due to ice in winter, but due to the foresight of 
to even a casual observer that the new’ the engineers responsible for the design of the plant, 
power plant of the Continental Motors even this difficulty has been precluded by a suitable ar- 
Corporation at Muskegon, Michigan, will rangement of discharge and intake tunnels. 
not suffer from a lack of clean, cool con- Construction on this plant was started in August, 

densing water. Each of the 22,000 sq. mi. comprising 1919, and it was first put in service January, 1921. Al- 
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FIG. 1. INTERIOR VIEW OF BOILER ROOM 


the area of Lake Michigan into which Muskegon Lake though in operation at the present time, construction 
empties backs up the guarantee of an adequate, uniform work is not entirely completed and the finishing touches 
water supply with absolute certainty. Indeed the only are still being applied. 
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The factory which it serves is entirely devoted to the 
manufacture of gasoline engines for automobiles and 
tractors and together with the company’s other factories 
is the largest exclusive motor manufactory in the world. 
About 4500 men are normally employed. The new power 
plant furnishes the factory with all necessary light, 
heat and power; no electrical energy whatever being 
purchased. 





NEW PLANT OF THE CONTINENTAL MOTORS 
CORPORATION AT MUSKEGON 


Fig. 2. THE 


There is installed at present boiler capacity totaling 
3200 rated hp., while the initial generator capacity totals 
6875 kv.a. The present buildings, however, are large 
enough to admit of double the present amount of boiler 
capacity being installed and space has been provided 
for an additional 5000-kv.a. future generating unit. 


CoaL HANDLING EQuIPMENT 


AMPLE GROUND space has been provided around the 
plant to facilitate the storage of coal and the railroad 
has convenient access to the premises. Coal is stored 
outdoors on each side of railroad tracks by a large loco- 
motive crane owned and operated by the company. 

Coal for immediate operating purposes is delivered 
from bottom dump cars into a large track hopper located 
adjacent to the west wall of the building as shown in 
Fig. 6. From the track hopper, the fuel is fed to either 
or both of two Jeffrey apron conveyors set at an angle 
of about 35 deg. One of these conveyors delivers the 
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coal to a Jeffrey crusher and then into the buckets of a 
Jeffrey vertical scraper conveyor while the other apron 
conveyor feeds directly into a separate scraper con- 
veyor; that is, without first passing the coal through a 
crusher. There are thus, two apron conveyors, two 
vertical scraper conveyors or bucket elevators, and one 
crusher. 

The object of having two systems is not, as may be 
supposed, to afford duplicate systems for insuring con- 
tinuity of operation, but rather for convenience in 
handling two kinds of coal. Regular run of mine coal 
is always handled on the system equipped with the 
crusher, since this coal is unsuitable for burning in the 
sizes as ordinarily delivered to the plant. When fine 
screenings are obtainable, however, they are handled by 
the system not equipped with the crusher. This, it is 
evident, will effect an appreciable saving in operating 
costs if such coal is to be had. Whether this more or 
less elaborate system of coal handling is justifiable from 
the point of view of initial cost and interest charges on 
the investment is a point which future operating ex- 
perience will have to decide. The two systems, as in- 
stalled, are not interchangeable; that is, the conveyor 
normally used for fine screenings could not be used to 
elevate the crushed mine run in ease the other system 
was disabled. The crusher may be bypassed, however, 
which allows screenings to be elevated on the run of mine 
bucket elevator should this become necessary due to a 
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FIG. 3. SECTION THROUGH COAL CONVEYOR AND ELEVATOR 


breakdown, It seems possible, however, that it would 
incur but little labor and expense in order to make both 
systems entirely interchangeable each way. Assuming 
that this is possible, then the expense of such an elabo- 
rate duplicate system of coal handling will be fully 
justified from the point of view of reliable operation. 

The two apron conveyors are operated by individual 
electric motors; the one equipped with the crusher by 
a 440-y., 50-a., 60-cycle, three-phase induction motor 
while the other is run by a small 5-hp. induction motor. 
Both motors are controlled by automatic starting com- 
pensators located on the ground level or ‘‘blower’’ 
floor. 
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Coal is carried to the upper part of the boiler room 
by the bucket elevators where it is delivered to a Robins 
belt conveyor through a specially designed chute. Each 
elevator is operated by an electric motor, located at the 
upper end of its travel and controlled by starting com- 
pensators at that point. 

The belt conveyor is of the multiple idler type and 
extends the entire length of the building above the coal 
bins. It also is operated by an electric motor of about 
5 hp. capacity. A traveling tripper distributes the 
coal uniformly along the length of a Brown Hoisting 
Machinery Co. coal bin, which is of a parabolic type sus- 
pended from steel girders above. 


ASHES 


ASHES IS delivered directly from the ash hoppers 
below the furnaces through hand operated ash gates into 
railroad ears which are run into the ash receiving room 
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This system of ash disposal is probably as simple 
and economical as any system in use and is at all times 
perfectly reliable and not subject to stoppage or break- 
age. It requires no power and unskilled labor is capable 
of doing the work. 

The ash receiving rooms are light and roomy, being 
open at both ends for the entrance of railroad cars and 
also lighted by large windows. 


THE Borer Room 


THE BOILER ROOM occupies an area approximately 124 
ft. long by 84 ft. wide, and, measuring from the boiler 
room floor, is about 50 ft. high. There are two bat- 
teries of boilers, one line on each side of the room with 
the firing aisle between as shown in the cross section 
of the plant, Fig. 4. The overhead coal bins are sus- 
pended from above, and occupy the space above the 
firing aisle. 
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FIG. 4. TRANSVERSE SECTION THROUGH POWER PLANT 


below the boiler room. The ash gates are of the sliding, 
horizontal type, operated through rack and pinions by 
hand wheels as shown in Fig. 6. The hand wheels are 
conveniently accessible from a suspended steel platform 
extending the entire length of the basement. As shown 
in Fig. 6, the ash handling arrangement is symmetrical 
for each side of the boiler room. 

An ash spray, consisting of a pipe drilled with small 
holes, is located at the upper part of each ash hopper 
for the purpose of cooling the ashes and settling the 
dust. 


In addition to the large windows on three sides of 
the room which furnish natural illumination, a number 
of skylights directly above the boilers eliminate prac- 
tically all necessity for artificial illumination during the 
day time. 

Four 805-hp. (rated capacity) Connelly water-tube 
boilers equipped with superheaters, furnish steam at a 
normal pressure of 180 lb. at 100 deg. superheat. 

These boilers are all equipped with Jones nine retort 
underfeed stokers of the automatic cleaning type and 
with Diamond automatic soot blowers. Steam to the 











stoker retorts is controlled by Cole automatic regula- 
tors which are in turn driven from line shafting con- 
nected to the blower turbines in the basement. The 
stokers and the automatic regulators are clearly shown 
in the photograph, Fig. 1. 

Forced draft is furnished by two large Green Fuel 
Economizer Co. blowers located in the basement under- 
neath the firing aisle, as shown in Fig. 7, each driven 
by an 80-hp. Terry steam turbine through reduction 
gearing. As the speed of the blowers is automatically 
regulated by the steam pressure, the stoker regulators, 
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Coal from the overhead bin is fed upon a flat eir- 
cular plate, placed in a horizontal position so that the 
coal forms a conical pile. Just above this disc there 
is a stationary casting which serves to scrape or plow 
off a certain amount of coal as the disc is driven on its 
axis by an electric motor. The coal thus scraped from 
the disc falls into a cast-iron hopper having vertical 
sides and rounded corners which hold the unit weigh- 
ment. As the amount to be weighed is approximated, the 
scale beam begins to tip down. The first part of this 
motion throws out the clutch driving the feed dise, and 
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FIG. 5. PLAN, TURBINE AND BOILER ROOM LEVEL, SHOWING HIGH PRESSURE STEAM PIPING BELOW FLOOR 


being driven by the blower turbines will, as a conse- 
quence, regulate the stokers according to the steam 
pressure. ‘ 


AUTOMATIC SCALES 


Coa 1s delivered to the stoker hoppers from the 
overhead coal bin through Reliance automatic coal scales. 
There are four of these scales, one for each boiler; each 
one located directly beneath a valve in the coal bin and 
opposite the boilers. These scales, shown in the upper 
part of Fig. 1, operate in the following manner: 





stops the discharge of coal into the hopper. A sliding 
weight serves to compensate for the amount of coal 
momentarily in suspension and makes the net weight of 
coal actually delivered to the hopper the net weight 
desired. The second part of the downward travel of 
the weigh hopper trips the balance gate serving as a 
hopper bottom and the entire amount of coal is instantly 
dumped out through the coal spouts feeding the stoker 
hoppers below. 

If the clearance is sufficient, when the last piece 
of coal clears the hopper bottom, the weigh hopper starts 
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to return to its original position. The slightly over- 
balanced bottom first closes and then the driving clutch 
is thrown in and the feed is resumed. 

The capacity of the weigh hopper being known, it is 
merely necessary to record by means of an ordinary 
counter, the number of times per day that the operation 
takes place in order to determine the amount of coal 
consumed. 

These scales are readily accessible for inspection or 
repair by a well designed system of suspended steel 
gratings and stairways, all equipped with hand rails. 

While this system of feeding coal to the stokers is 
probably a bit more elaborate than found in most plants, 
it requires no care except perhaps a daily inspection, 
and is entirely automatic in operation. 


INSTRUMENTS 


AT THE SIDE of each boiler facing the firing aisle is 
mounted a marble panel equipped with a well selected 
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The firemen check the evaporation every hour while 
the chief engineer calculates the total evaporation every 
24 hr. and checks his figures with the combined firemen’s 
reports. An analysis of the coal is made weekly by the 
chief engineer. 

Two self supporting steel stacks 178 ft. above the 
base line or 225 ft. above the boiler room floor serve 
to produce the necessary draft above the grates and _re- 
move the products of combustion. One stack serves a 
line of boilers.on each side of the boiler room. 


THE TURBINE Room 


WHEN THE engineers responsible for the design of 
this plant planned fhe turbine room, they considered it 
not alone from an engineering standpoint, but from an 
artistic standpoint as well. With walls faced with a 
cream colored pressed brick, a light green tile wainscot- 
ing extending about 8 ft. from the floor and separated 
from the brick by a dark blue tile border, the room 
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group of instruments, enumerated as follows: one Re- 
public indicating steam flow meter, one Republic in- 
tegrating steam flow meter, one Republic recording steam 
flow meter, one Foxboro recording thermometer (stack 
temperature), one Foxboro recording draft gage. 

These instruments, for each boiler, give the firemen 
all the necessary information for the intelligent and 
correct operation of the boilers, and at the same time 
furnish a permanent record of operating conditions for 
the chief engineer. 

Foxboro CO, recorders, one for. each boiler, are 
mounted on panels on the wall behind the boilers as 
shown in Fig. 5. 
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presents a pleasing appearance. A floor of grey tile 
blocks harmonizes well with the tile wainscoting. Con- 
siderable time and expense was incurred in selecting suit- 
able combinations of tile for this wainscoting and floor, 
but the final result seems to have fully justified the 
efforts expended towards that end. 

Large windows furnish an abundance of natural il- 
lumination and at night the room is lighted by artis- 
tically designed wall lighting units. These are spaced 
about 20 ft. apart at a height of 12 ft. from the floor 
and may be seen in the photograph, Fig. 10. 

Present generating equipment consists of two 3125- 
kv.a. 2400-v., three-phase, 60-cycle, 3600-r.p.m. Westing- 
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house turbo-generators, and one 625-kv.a., 2400-v., 900- 
r.p.m. turbo-generator together with separate exciting 
units and control equipment. 

All generators are excited from a common exciter bus 
fed by either or both of two 50-kw., 125-v., 400-amp. 
exciters, one set being motor driven while the other is 
driven by a 75-hp. steam turbine. The 625-kv.a. turbo 




















FIG. 7. BLOWER ROOM, BELOW BOILER ROOM 
FIG. 8. FEED HEATERS ON PLATFORM, WITH CENTRIFUGAL 
BOILER FEED PUMPS BELOW. BOILER WASHOUT 
PUMP AT THE EXTREME LEFT 
VIEW IN THE PUMP ROOM. JET CONDENSER CAN BE 
SEEN BETWEEN TURBINE FOUNDATION SUPPORTS 


FIG. 9. 


is also equipped with a 6-kw., 125-v. direct-connected 
exciter which is used in case of emergency. 


Mrxep PRESSURE TURBINES 


THE TWO large units are mixed pressure turbines, 
and in summer when a large amount of exhaust steam 
from the forge shops in the factory is available, operate 
on both exhaust and high pressure steam. The exhaust 
steam is introduced into the lower stages of the turbine. 
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In winter, however, when the demand for exhaust steam 
for heating exceeds the supply from the forge shop, 
steam may be bled from the low pressure stages of the 
main turbines to make up the amount required for heat- 
ing. As shown in Fig. 6, the low pressure main from 
the factory runs clear through the power plant and 
steam may flow in either direction. 

These two units exhaust into a Westinghouse Leblanc 
jet condenser capable of maintaining 28 in. of vacuum 
in the basement. Each condenser is fitted with a con- 
densing pump connected to a 125-hp. non-condensing 
turbine. 

Condensing water, as stated at the beginning of this 
article, is taken directly from the lake through station- 
ary water screens. Normally the condenser discharge 
is some distance from the condensing water intake, but 
provision has been made so that in winter when the in- 
take may be obstructed by floating ice, the discharge will 
be directly below the intake. The warm water issuing 
from the discharge will thus prevent any serious diffi- 
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culties due to ice from arising, and will also prevent ex- 
cessively cold water from being taken into the condenser. 

The small 625-kv.a. unit referred to above is used to 
earry the load during noon hour or at night when the 
load drops below 200 kw. This machine operates non- 
condensing and exhausts into the low pressure exhaust 
mains at all times. 
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AUXILIARIES 


ALL PIPING and auxiliaries with the exception of the 
exciters are located in the basement or ground floor, as 
it is called. 

The two Cochrane feed-water heaters, each with a 
capacity of 21,000 gal. per hr., fitted with recorders for 
V-notch flow meters are mounted on a platform between 
the ground floor and the turbine room floor. This loca- 
tion simplifies piping and renders them convenient of 
access. Both the main and auxiliary exhaust mains con- 
nect into the heaters as shown in Fig. 6. 








Fig. 11. THE STEAM FLOW METER PANEL 


Two Manistee centrifugal boiler feed pumps driven 
by Westinghouse steam turbines are located underneath 
the feed-water heater platform and a small vertical motor 
driven pump placed next to them is provided for pump- 
ing water from the hotwell up into the feed-water heater. 

For boiler washout purposes, two Burnham steam 
driven, duplex pumps are provided. These are located 
adjacent to the feed pumps. 

A 1500-g.p.m. centrifugal fire pump driven by a 
steam turbine and two motor driven centrifugal pumps 
complete the pump equipment. The latter are service 
pumps for factory and power plant service, one of which 
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has a capacity of 850 g.p.m. while the other is rated at 
1000 g.p.m. 

It will be noticed by inspection of Fig. 6 that the 
two 24-in. gate valves in the main low pressure exhaust 
line on each side of the feed-water heaters and also the 
two 18-in. valves in the connection between the main 
exhaust line and the mixed pressure turbines are elec- 
trically operated. These four valves are equipped with 
the Dean system of electrical control which enables them 
to be operated from a number of different control sta- 
tions at will. For the benefit of those readers not familiar 
with this method of valve control, the following brief 
description is given: 

The system consists of a single unit in which is in- 
corporated the driving motor, reduction gears and limit 
trip mechanism. This unit is rigidly bolted to the valve. 
The motor shaft is connected to the valve stem through 
a system of combination worm and planetary gearing for 
the necessary reduction in speed which is generally 
about 40 to 1. 
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FIG. 


The method of obtaining a quick stop and eliminating 
the effects of momentum and overtravel are obtained in 
the following manner: 

Figure 13-A shows the assembly of the planetary gear, 
the external member or internal gear of which is marked 
I. The center or sun pinion is caused to revolve by 
the motor and this pinion turns the planetary pinions 
and shaft in the direction shown. The outer member or 
internal gear is free to revolve on a machined surface 
in the casing, but is restrained from doing so by two 
plugs which also pass through the casing as shown. 
Figure 13-B shows another view of the outside surface 
of the internal gear and it will be seen that this surface 
is provided with two peripheral channels, one extending 
half way around in one direction as shown at C—and 
the other in the opposite direction shown at D. When 
both plugs are in, or in the locked position the internal 
gear cannot move, therefore with the sun pinion being 
driven by the motor, the planetary pinions must turn 
on their own axes and travel around the internal gear. 

Referring again to Fig. 13-A, we will assume that 
the valve is closing and the plug is restraining the 
movement of the internal gear which tends to move in 
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the direction indicated by the arrow E. At a predeter- 
mined moment when the valve is tightly closed, but not 
jammed, this plug is quickly withdrawn from the slot by 
a special cam movement, and since there is no friction 
now restraining the movement of the internal gear it is, 
of course, free to revolve in the direction shown. At the 
precise moment of withdrawing the plug the electrical 
circuit is interrupted by the limit switch and the drift 
of the motor coming to rest is taken by the internal 
gear revolving in its casing. 

During the opening of the valve the motor will of 
course be reversed and it will be noted that the internal 
gear will have to make half a revolution in the opposite 
direction before the plug comes in contact with the stop, 
thereby allowing half a revolution of the internal gear 
before the valve actually starts to operate. This pro- 
vides the hammer blow which is sometimes necessary to 
open a tightly seated valve. 

In the photograph, Fig. 11, is shown the steam flow 
meter board, an elevation of which is shown in Fig. 12. 
This board located in the turbine room in line with the 
main switchboard, as will be seen, contains indicating, 
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FIG. 13. DETAILS OF THE DEAN CONTROL SYSTEM 


integrating and recording steam flow meters for each 
of the three conditions of steam used by each main tur- 
bine as well as for the steam delivered to various shops. 

Another panel designated as ‘‘temperature and pres- 
sure gage board,’’ at the other end of the room, contains 
the steam pressure and temperature and water pressure 
and temperature gages. 

It is obvious, therefore, that there is no lack of in- 
struments and meters in this plant and by their intelli- 
gent use, although the plant has been in operation only 
a short time, very satisfactory results have been obtained. 

The feed water temperature carried is normally 212 
deg., although by increasing the back pressure on the 
low pressure main it can easily be brought to 220 deg. 
‘This, however, while making a better showing for the 
power plant would be had at the expense of the forge 
shops since they would be forced to operate against a 
higher back pressure. 


ELECTRICAL AND STEAM DISTRIBUTION 


THE ELECTRICAL distribution system is a 2300-v., 60- 
eycle system consisting of lead covered cables in vitri- 
fied tile, laid in concrete ducts. Approximately one mile 
of this duct is provided throughout the plant. This 
2300-v. system supplies six hanks of transformers step- 
ping the voltage down to 440 for use in the shops. Ap- 
proximately 7000 motor hp. forms the factory load. 
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An extensive overhead high and low pressure steam 
distribution system is provided. All steam lines are cov- 
ered with 85 per cent magnesia insulation while the water 
lines are insulated with an air cell covering. A well 
planned scheme of pipe coloring is used for identifying 
pipe contents and size, the latter being determined by; 
the width of the stripe. 

The building is of brick and steel construction with 
concrete floors. The exterior is faced with red pressed 
brick and the large windows are equipped with steel 
sashes glazed with wire glass. Natural illumination 
abounds and it may be truly said that there is not a dark 
nook or corner in the entire building. 

All engineering was done by the Arnold Co., of 
Chicago, to whom, together with L. J. Kanitz, of the 
building department of the Continental Motors Corpora- 
tion, credit is hereby extended for much of the informa- 
tion and data used in the preparation of this article. 


Flood Does No Harm to Pump Motors 


ECENTLY a happening in a large New York 
R bank showed the advantage of having the top 

heads of vertical motors enclosed. These motors, 
which were the driving end of a set of Yeomans Bros. 
duplex bilge pumps and sewage ejectors, were so located 
that there was only 6 ft. room for the set, whereas 
it was built for a pit 8 ft. deep. To facilitate handling 
the equipment, an opening 3 by 3 ft. was cut in the 
floor above, and to protect the motors and controls 
from dirt during this operation a thin muslin was 
thrown over them. Directly above the installation was 
a sprinkler head. 

One night the masons failed to remove the cloth 
from the motors and it caught fire in some way, pre- 
sumably from contact with the automatic-starter ter- 
minals, the heat opening the sprinkler head which dis- 
charged 5000 gal. of water on the motors and surround- 
ing machinery. The motors, protected by the enclos- 
ing-heads, suffered no damage, so far as could be ascer- 
tained, and the pumps were soon operating as usual. 


And Occasional Discord, Eh? 


He was one of the old school, but on the retired list. 
Hearing of the new up-to-date test room, he dropped in 
to see the latest and greatest, and the first thing that 
struck him forcibly was the youngsters running the 
place. The chief electrician asked the oldtimer what he 
thought of the layout. 

“*Tt’s great, and it reminds me of music.’’ 

**How so?’’ 

‘*Because there are so many meters and minors.”’ 


AccorpinG To Industrial News Survey, U. S. Secre- 
tary of Commerce, Herbert Hoover, has made public a 
suggestion that all public utilities that have not pur- 
chased their bituminous coal for next winter do so at 
once. If this warning is neglected, he intimates, Inter- 
state Commerce Commission may be little inclined to 
grant priority later on to the coal needs of such com- 


panies. 
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Governor Belt Accident 


BEING AN AccouNT oF A PECULIAR ACCIDENT WuicH Micut Have BEEN 


AVERTED Hap Proper INSPECTION BEEN MADE. 


T IS the small and detail parts of any machine which 

must have the most careful consideration. Large 

things are evident and can be seen at a glance, but 
the small things are important and must be investigated 
thoroughly. As we have often heard, ‘‘A chain is only 
us strong as the weakest link.’’ 

Here is a most peculiar accident which may be, or 
something similar, endangering your engine, and per- 
haps at the same time endangering your life. It was 
due to the failing of this governor to work as it had been 
designed to do. Had the engineer been careful and 
inspected the governor gear regularly, he would, per- 
haps, have eliminated the accident; or had he been well 
informed on the practicability of such mechanism, he 
would have noticed it as being a weak link, and could 
have remedied it quickly, with but little expense or 
trouble. Although of course it was a slip, originating 
with the designing engineer, and being constructed with- 
out anyone having noticed that it was weak. 

The front and side elevations, Fig. 1, show the prin- 





ciple of the arrangement of this engine governor gear, 
and it is supposed to have worked as follows: 

The pulley A is a small governor pulley driven by 
the governor belt from the main shaft, and through the 
governor shaft B transmit the motion to the governor C 
which is enclosed in a casing. The motion of the gov- 
ernor caused by the irregularity of the speed is trans- 
mitted through link D which is connected to and causes 
lever arm E to oscillate the inner shaft F upon which 
it is keyed. On the opposite end of shaft F is rigidly 
keyed the recessed lever arm G, which is kept parallel 
with lever arm H, by the flat fillister head bolt I. This 
bolt is held in place by the compression spring J. Lever 
arm H is keyed to the outer shaft K, and through it is 
transmitted the original regulating motion from the 
governor to the lever arm L which is also keyed to the 
hollow shaft K at the opposite end. The lever arm L 
is connected to lever arm M, which is keyed to shaft N, 


GOVERNOR 





FRONT ELEVATION 


Fig. 1. 





FRONT AND SIDE ELEVATIONS OF GOVERNOR GEAR 


By Gerorce C. STIERHOFF 


and at the opposite end of which is keyed lever arm O. 
This has connected to it Hinks P, and P. which are the 
governor reach rods to cutoff. Resting on the governor 
belt is the idler pulley Q which runs on a short shaft 
connected to lever arm R. Lever arm R is connected 
by a bearing stud to the frame of the engine; also con- 
nected to lever arm R through shaft S is a slotted cam 
link “F. 
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ENLARGED SECTIONS OF GOVERNOR CAM IN NEUTRAL 
POSITION 
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SIDE ELEVATION 
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The purpose of this idler pulley, and cam mechanism 
is to act as a safeguard. If the governor belt should 
break, the idler pulley Q which is fastened to lever arm 









































FIG 3 FIG. Z. 


FIG. 3. CAM IN FALLEN POSITION; HEAD OF BOLT DISEN- 
GAGED; STEAM CUT OFF 
FIG. 4. SHOWING HOW NUT HAD SLACKENED BACK ON 
BOLT FAILING TO DISENGAGE THE HEAD 


R by a small shaft, would drop and pull down the 
slotted cam link T. The beveled cam surface on the 
link T when in good working order should fall, thereby 
wedging between lever arm H, and beveled washer U, 
compressing spring J as shown in Fig. 3. When this 
beveled cam surface has wedged between the washer, 
and the lever, it forces the head of bolt I to disengage 
from lever arm G, and recede into recess of lever arm H. 
This would allow lever arm H to clear lever arm G, 
and fall as shown in Fig. 3. Lever arm H being keyed 
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to outer shaft K transmits the movement through shaft 
K to lever arm L which is keyed to K. Then through 
M, N, and O the motion is transmitted to the reach rods 
P, and P., thence to the cutoff, thereby cutting off the 
steam and stopping the engine. 

Had this governor gear worked as described above, 
there would have been no trouble, but such was not the 
case. There are quite a few parts to this governor 
gear, although it is simple as compared to many others 
that I have seen. Here is just one small detail that 
failed to work as it had been designed and which when 
it failed caused considerable damage. 

When the governor belt broke, the idler pulley Q 
dropped, pulling down lever arm R upon which the 
slotted cam arm T is pivoted. This cam link dropped 
as it should, but when the beveled surface dropped to 
the lowest position it failed to compress the spring J, 
as the nut V had slackened back on the bolt I, as shown 
in Fig. 4, hence the two lever arms G and H did not 
disengage and allow lever arm H to drop. 

When this occurred, the governor was useless, and 
the engine overspeeded, so that before it could be shut 
down by hand, the main belt had broken, resulting in 
considerable loss. 

This could all have been eliminated had there been 
a cotter pin or some other locking device to hold nut 
V in position. The governor gear is just as important 
as the safety valve or the blowdown pipe on a boiler 
and these are tried every day by good engineers, so why 
should they not make a periodic inspection of the engine 
to see that all parts are tight and in position? 

The engineer should study every nut, bolt, or part 
of his engine. He should know their functions and see 
that all things are kept tight and in place, especially 
the governor gear, as the safety of everyone in the 
vicinity of the engine is dependent on it. 


Mutual Benefit Associations in Industry 


OUTLINING THE PRINCIPLES WHICH MAKE FOR THE SUCCESS OF 


AN ASSOCIATION OF THIS TYPE. 


IIAVE BEEN asked to write on the general subject 

of benefit associations and to tell in detail what the 

Twin City Lines of Minneapolis and St. Paul are 
doing along this line. It is exceedingly difficult for me 
to tell about an organization with which I have lived 
so intimately for the last six years. I feel as if some- 
one were asking me to tell about my own child, which 
would be a very difficult thing to do, and yet, I know 
all about my own child. 

We organized our association in the month of F'eb- 
ruary, 1915. It has grown and its scope of activities 
has increased as the need has been felt. The foundation, 
which was laid at the beginning, has been sufficiently 
strong to support the additional features that we have 
added as the association has developed. 

Before discussing the details of our association, I 
want to express my conviction regarding certain funda- 
mentals which should be given serious consideration 
before any firm attempts to organize this type of work. 
The first of thes¢ principles is that no association, how- 
ever wonderful its provisions may be, will ever amount 
to anything worth while if the spirit and purpose of 


bd Social Service Director, Twin City Lines, Minneapolis and St. Paul. 


By FrepericK A. ANDERSON* 


the employers back of it are not right. I mean that the 
concern cannot neglect or ignore adverse conditions 
under which men work; it cannot consider men as mere 
cogs in a machine or stand for anything else than a 
square deal in all its relationships and ‘‘hand out’’ an 
association and expect it to be favorably considered by 
the employes. No amount of advertising or talk will 
ever convince the employes that the concern is on the 
square. They must feel the spirit of the organization 
in their everyday relationships with the men who give 
orders. In other words, I believe it requires the inearna- 
tion of human interest, squareness and justice through- 
out the entire organization to make any plan of co- 
operation or social service acceptable. 

The second principle is that the management of the 
association should be mutual, both employer and em- 
ploye being personally represented in the management 
and contributions to the undertaking. The fact that 
the management of the association is mutual will guar- 
antee open and aboveboard policy on the part of all 
concerned, which will in itself, insure mutual confidence. 
It will also mean that the association will be more at- 
tractive to the employes. 
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Some time ago a thorough study of benefit associa- 
tions was made and it was found that in associations 
where the employes operated the association without co- 
operating with the management, there were but 30 per 
cent of the employes in the membership, while in the 
associations where the management was a mutual affair, 
the average membership was 65 per cent of the employes. 
Mutual management will develop an understanding be- 
tween the officials and employes of the company and 
nothing is more essential to the success of the undertak- 
ing than the creation of what may properly be called 
family spirit, and further, mutual management will per- 
mit of a larger program, which in itself will demand 
greater favor from the employes. 

The third principle is that the membership should be 
voluntary. Compulsory membership is likely to lessen 
whatever interest there may have been in the organiza- 
tion at the outstart. It is apt to create a misunderstand- 
ing of the real purpose of the association. It is usually 
the case where the membership is compulsory, that the 
individual who has charge of the actual management of 
the activities, will be of the dictatorial type. This means 
that if there is not already a breach between the man- 
agement and the employes, the chances are that there 
will be soon. There may be exceptions to this, but I 
am convinced that it is treading on very dangerous 
ground. The membership will not be so apt to feel 
that they are contributing toward their own association. 
They are apt to feel that the dues are burdens which 
they are bearing because they have to. If these things 
be true, the value of the association both to the concern 
and to the employes will be of a negligible quantity. 

The fourth principle is that the association should be 
thoroughly organized and the plan of organization and 
the provisions made so plain and explained so thoroughly 
that there will be no chance for misunderstandings 
among the employes, as to the purpose and activities of 
the association. 

The fifth principle is that the plan must be an ade- 
quate one, or at least as nearly so as it can be made. I 
have known of organizations with such limited benefits 
and meager provisions that they were fairly despised 
by the men. I shall go more into detail as to what I 
mean by the association plan being adequate as I discuss 
in detail the activities of our association. 

The sixth principle is that the program of activities 
of the association must be constructive and thorough. 


FamiLy Spirit AN ImporTANT FAcTOR 


FROM THE VERY beginning of our company, the fam- 
ily. spirit has been evident. The first organizers of the 
Twin City Lines felt that what was good for one ought 
to be good for all, and that those things ~hich were bad 
for one were bad for others. It was their conception 
that if everyone in the organization worked together, 
they could produce the best street railway system in the 
country. Wages, hours, working conditions, physical 
equipment and the personnel of the organization have 
consistently been kept at the best level that the com- 
pany could maintain throughout its entire existence and 
after eight years of closest association with this concern 
I am convinced that the splendid family spirit is being 
realized more today as an actual factor than ever before. 
This applies both to the management and the employes 
throughout the organization. 
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As I stated at the outstart, our association organized 
in February, 1915, upon a mutual plan of management. 
The employes are represented by nine members of their 
own choice and the company is represented by nine offi- 
cials. This composes the executive committee, which 
has the final word in matters concerning the association 
as a whole, or any individual matter which may be ap- 
pealed to this body. After a very thorough study, cov- 
ering a period of more than a year, the executive com- 
mittee adopted a constitution and by-laws. Since its 
adoption the executive committee has made amendments 
to the constitution as the development of the association 
required. There is also a benefit and relief board, which 
is composed of nine employes’ representatives and three 
officials of the company. This board considers, in- 
vestigates and passes upon any claims where there are 
any questions raised. Associated and co-operating with 
each of the nine employe representatives there is a de- 
partmental committee of three and these, as well as 
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the representatives, are elected by the employe mem- 
bers. They have charge of all social, education and 
physical activities. They also represent the division 
which elects them in matters pertaining to working 
conditions, hours, ete. This last phase of the work of 
the committee heads up in a co-operative committee 
which functions separately from the benefit association 
and has its own constitution and by-laws. 


FINANCIAL ARRANGEMENTS ARE Mutuab 


THE FINANCIAL arrangement of the benefit associa- 
tion is also mutual. The members pay an entrance fee 
and dues which are deducted monthly from their pay 
checks. The company pays an equal amount of all dues 
paid by members and, in addition to this equal amount, 
pays the salaries of association officers, physicians, home 
visitors and clerical help, also cost of consultations, X- 
rays, medical supplies, office rent, printing, ete. Last 
year this meant that the company paid 65 per cent of 
the total budget while the members paid 35 per cent. 
The executive committee appointed the treasurer of the 
company to act as treasurer for the association, but the 
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money of the association is kept in a separate bank under 
a separate account. Our experience has proven that 
the mutual nature of the organization has produced an 
increase of that family spirit which is so essential. It 
has meant genuine co-operation. 

When the organization was started, the membership 
was thrown open for three months for charter members. 
After that time the membership was restricted to those 
who were within the age limit, who were physically fit 
and who had been in the employ of the company two 
months or more. No one is coerced or ever urged to 
join the association by any official of the company. The 
membership is maintained principally by the good stand- 
ing of the association among the members and by the 
activities of the association committees in promoting 
the work. The average membership, since the organiz.- 
tion of the association six years ago, has been about 70) 
per cent of those eligible to membership. The members 
are kept posted as to what the association is doing by 
monthly reports and by an annual report which is 
printed and distributed to all members. 
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FIG. 2, THE PERCENTAGE OF TOTAL COST BORNE BY DIS- 
TRICTS AND BY THE COMPANY 
The following are the dues and benefits, also the 
negotiations regarding entrance to the association : 
Rate of pay Monthly Weekly Death 
Class (Ages 18 to 45) Dues Benefits Benefits 
A-A_ $200 to $300 per mo. ..$1.35 $17.50 $700 
A $100 to $200 per mo. 1.05 14.00 600 
B $60 to $100 per mo. 75 10.50 500 
(" Less than $60 per mo..  .45 7.00 300 
(Ages 45 to 50) 
1) $100 to $300 per mo. 1.35 14.00 300 
E $60 to $100 per mo. 1.00 10.50 225 
F Less than $60 per mo..  .65 7.00 150 


MepicaL SERVICE 


Ir AN applicant for membership has a physical de- 
fect which can be remedied by surgery or medical care, 
an exemption is taken covering that defect. This ex- 
emption holds good for two years, at which time it is 
cancelled and the member becomes a full fledged mem- 
ber. If, during this two-year exemption period, the 
member chooses'to have an operation performed, he pays 
for this himself, but the association reimburses him for 
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the cost of that operation when the term of the exemp- 
tion expires. 

It is almost a threadbare statement to say that a 
man’s greatest asset and really his working capital is 
his health. It means everything to him. It is the basis 
of his efficiency; in fact, it is the very foundation of 
industry and society. Life is most sacred; therefore, 
anything that tends to undermine it is vicious and de- 
structive. To prevent sickness and to conserve health 
guarantees to the individual freedom of heart, efficiency 
and happiness. 

The more I see of health work the more I am con- 
vineed that it must be the best. Dr. Cabot is quoted 
as saying that there are two classes of people that re- 
ceive good medical service—the rich and the extremely 
poor. The rich can afford it and get it, while the ex- 
tremely poor make use of the free clinics which are 
maintained by the best medical men in the community. 
In our work, we are dealing with the middle group. 
This group, throughout society generally, receives limited 
and mediocre medical service. By grouping large num- 
bers together in the association in a co-operative mutual 
plan, it is possible to bring to this great group of the 
very best citizens in our land the high type of medical 
and surgical service that is needed. 

In our plan of organization providing for medical 
needs, we have 10 places where members may receive 
medical attention. In most of these the physicians are 
on duty one hour each day, while at our general medical 
director’s office there is a physician in constant attend- 
ance during the day. Last year 53 per cent of all 
members of the association called on our medical staff 
for some service. This 53 per cent made 10,298 calls, 
or an average of 6.7 times during the year for each 
individual call. Someone recently criticized our plan 
for making the physician so easily accessible to the 
membership, but I will prove to you in figures showing 
the decreased time off for members who are disabled, 
that it pays to have the physicians where they can be 
seen as often as the member chooses to call. Of course, 
the physician needs to head off tactfully the neurotic 
who comes only to satisfy his imagination, but we have 
very little difficulty along this line. 

In many concerns the medical director does every- 
thing. He makes the examinations, he treats sickness, 
performs operations, ete. We believe that our plan 
more adequately meets the needs of the members. The 
medical director or his associate, who usually passes 
upon all cases where there are complicated conditions, 
have the liberty of placing the man in the hands of 
the best specialists obtainable in the line of medical 
service that is deemed necessary. No one man today 
can claim to know all about the different phases of 
medicine. We are living in a day of specialists. It 
would be utterly impossible for us to finance a proposi- 
tion which would provide for a group of men who have 
specialized in these various phases of medical service. 
Therefore, the medical director has the authority to send 
any member or dependent member of his family to any 
specialist whom he deems qualified to pass upon the 
particular disability confronting him. Such examina- 
tions, consultations, tests, X-rays, ete., are paid for as 
part of the association expense. Last year, with our 
medical director feeling perfectly free to use such spe- 
cialists as the varied cases warranted, we spent only 
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$2253.75. This practice applies to general medicine, 
to surgery and to dental service. We felt that rather 
than to have one dentist in our staff, who would main- 
tain a dental clinic, we would use that amount of money 
in providing consulting dentists. These consulting 
dentists are specialists in their line. They take any 
X-rays that are necessary, make thorough examinations 
of the mouth, do any extract or surgical dentistry that 
is required and give whatever advice is necessary re- 
garding other work that is necessary or desirable in 
the mouth. This phase of medical service has just 
recently been added and is proving to be most beneficial. 
This same principle is applied to surgery as well. 
We believe that surgery should be performed by the 
very best surgeons available and, therefore, we designate 
a group of surgeons who are required by their associa- 
tion to pass certain surgical quality tests. While we 
feel that there are just as good surgeons outside of this 
association, we have reason to believe that this group is 
competent to give us high grade work. Mediocre sur- 
gery often only handicaps the patient in his endeavor 
to get well. The association believes in paying the 
surgeons a good price for their services and, therefore, 
we can command the very highest grade of work. Dur- 
ing the last year, 299 operations were performed, at a 
total cost to the association of $12,278.42, or an average 
per operation of $41.06. This includes the cost of both 
major and minor operations. Our association has felt 
from the beginning that the family should be considered 
in planning the provisions of the operation. We, there- 
fore, pay three-fourths of the cost of any operation 
performed on any dependent member of an association 
member’s family. It would be interesting to note that 
our surgery has actually produced results. In a study 
of members who were operated on during a certain year, 
we discovered that those whose efficiency standing rated 
75 per cent or over showed a 3 per cent increase in effi- 
ciency, while those below 75 per cent on down to as 
low as 50 per cent showed an increased efficiency, after 
a six months’ period, of 35 per cent. Therefore, we are 
convinced that a considerable amount of the surgery we 
do is corrective in its results. Surgery means an emer- 
gency expense that neither the man nor his family can 
afford, and it is for that reason that we assume this 
mutual responsibility for the family in this matter. 


PAYMENT OF BENEFITS 


Our ASSOCIATION provides for the payment of benefits 
ranging from $1 to $2.25 per day for a period of 52 
weeks for any one disability. Last year we paid 1183 
different sick claims, or a total of $21,274.90. We also 
paid 47 accident claims, or a total of $1273.32. The 
average amount paid during the last six years on account 
of sickness amounted to $22 per individual case. 

At the outset of the association, we were warned that 
men would take advantage and stay away longer than 
they should on account of being paid benefits. There 
may be such eases, but I am convinced that the family 
spirit has so thoroughly found its way through the 
organization that there is very little reniging. The first 
year the average length of time off was 18 days, the 
second year this amounted to 20 days. Then we em- 
ployed a registered nurse as our home visitor and for 
the next two years it dropped to 15 days per case. The 
next year it came down to 13 days and this last year 
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it has been 11.3 days per ease. This shortening of ab- 
sence from duty is largely due to the increased effi- 
ciency of our medical service and our plan of notifying, 
etc.; also the type of medical service which we perform 
and to the fact that I have mentioned; namely, the in- 
creased family spirit throughout the organization. 

When the association first started, we did not pay 
for the first seven days. After trying this for a year, 
we came to the conclusion that it was not a just plan. 
Since that time, we deduct only the first two days. 

The association also pays for the prescriptions writ- 
ten by our physicians. Special arrangements are made 
with certain drug stores and by ordering only the very 
best grade of drugs and only such quantities as are 
actually needed, we have been able to keep the associa- 
tion price of the prescriptions down to 40c. Last year 
1143 prescriptions were written at a cost of $1161.03. 
The association also pays for all medical appliances that 
are ordered by our physicians. 
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FIG. 8. WHAT EACH DISTRICT RECEIVED IN BENEFITS FOR 
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It is our belief that benefits should be paid for a 
long enough period to determine whether the illness is 
to be permanent or not. By paying benefits for a full 
year, when necessary, it gives us a chance to help the 
man make such readjustments in his home as are usually 
necessary when the bread winner becomes permanently 
disabled. 

It is hard sometimes to determine the actual value of 
such things, but I feel that the man who drags around 
the shop or the office with perhaps a slight fever is 
performing an inferior type of service and his efficiency 
is reduced materially. The proper medical service heads 
off this sort of thing for the man has easy access to the 
doctor and it is far better for such a man to be sent 
home for a day than to do half work for several days 
and finally have to give up and probably remain at home 
a longer time. Proper medical service should al!so in- 
sist upon the man not coming back to work until he is 
well. The man who comes back partially recovered will 
do only a mediocre service. Proper medical servive is 
required of the member while he is off duty. Proper 
medical service will lessen the number of men who 
pretend to be si-k. On the whole, medical service will 
shorten the absence and the total number of days lost 
by employes over a period of time. ~ 

Our association also pays death benefits ranging from 
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$150 to $700, according to the class of membership held. 
In the last six years, 98 members have passed away and 
their beneficiaries have been paid an average of $478.57. 

The association feels that it has a mission in the home 
as well as to the employe on duty. In 1917, we employed 
a registered nurse as our home visitor. Two years ago, 
it was necessary to add another nurse and last year 
they were called into 710 different homes, making a total 
of 4081 visits. They deal with emergency needs of all 
sorts. They give pre-natal and post-partum instruc- 
tion. They discover the incipient illnesses in the child 
or the mother. They help in time of surgical opera- 
tions; they help adjust matters in the home when either 
of the parents is taken away. These nurses have the 
freedom of calling for any special medical aid that is 
needed in any emergency that they come in contact 
with. 

It is the practice of the general director of the asso- 
ciation to eall upon every member who is sick for a 
period of a week or more, and the welcome that is ex- 


tended to those in charge of the association as they go. 


to the homes is prima facie evidence of the way the 
members feel toward their own organization. 

The association staff composes what might be called 
a general service bureau. Last year more than 1300 
persons called on the general director for varied services 
and advice. One can hardly conceive of any human 
problem which has not been dealt with through this 
service bureau. In many instances where unexpected 
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emergency expenses have come into the home, it is neces- 
sary to lend the employe money. In every such instance, 
the matter has been thoroughly investigated and almost 
invariably there are other services more important than 
the lending of the money which is needed. 

The association, through its committees, conducts ac- 
tivities such as parties, tournaments of various sorts, 
health talks, educational work, Americanization work, 
ete. 

When employes are proud of their association it fol- 
lows as sure as night follows the day that they will be 
proud of the company that is standing with them back 
of the proposition. During the six years of our asso- 
ciation, we have paid in actual benefits the sum of 
$268,511.30. In addition to this sum the company has 
paid $130,062.47 for medical service, nurses, consulta- 
tions, ete., which means that the average budget for the 
last six years has amounted to $66,428.92. 

The company provides old age pensions which mem- 
bers of the association are eligible to receive, but the 
entire expense of this pension system is met by the 
company out of its current expense account. I shall 
not go into detail regarding this matter. 

In closing, I would say that the whole association 
spirit and the primary cause for its success rests upon 
the fact that we can’t get away from the truth of the 
golden rule. When ‘‘We do unto others as we would 
be done by,’’ success is sure to come and satisfaction 
and the spirit of service is sure to follow. 
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Heat Balance Systems 


DESCRIBING THE OPERATION OF THE Housre TURBINE METHOD OF 
AuxitiAry Drive. By F. C. Campers Aanp J. M. DRABELLE 


HE problem of maintaining constant temperature 
Tite feed water, regardless of load and irregular 

rates of feeding, is of the greatest economic im- 
portance in the operation of a power plant. If boiler 
feed water can be maintained at approximately 212 deg., 
before going to the boiler or economizer, the maximum 
steaming capacity of the boiler plant can be realized. 
High feed-water temperature also reduces the amount 
of dissolved air in the feed water, which has a marked 
effect upon the corrosion of drums, headers and tubes in 
the boiler. 


MetHops oF AUXILIARY DRIVE 


SEVERAL METHODS of maintaining constant feed water 
temperatures have been proposed, among which may be 
enumerated the following: 


1. Steam driven auxiliaries used entirely, exhaust- 
ing into open feed-water heaters. 

2. Mixed steam and electrically-driven auxiliaries. 

3. Method of bleeding steam from intermediate 
stages of main turbine by means of flow valves. 

4. Combinations of the above systems. 


a 


5. The house or auxiliary turbine system. 


Each of the systems enumerated possess certain ad- 
vantages and disadvantages, which are more or less well 
known and with the exception of the last system, will 
not be discussed here. The last system, i. e., the house 


turbine system, possesses distinct advantages over the 
others and has proved successful in actual practice. 





THE House or AUXILIARY TURBINE 


A HOUSE or auxiliary turbine is used in generating 
stations in which all of the auxiliaries, except the boiler 
feed pump, are electrically driven. In one system a con- 
densing turbine is used, exhausting into a barometric 
condenser through which the condensate from the main 
generating unit passes. The heat from the exhaust steam 
of the turbine is absorbed by the condensate. This 
system does not answer the requirements of maintaining 
a constant feed-water temperature at all times, unless 
some method is provided to vary the load on the auxiliary 
turbine. The amount of load taken by the auxiliary 
turbine will vary according to the quantity of water to 
be heated, both condensate and make-up. Some auxiliary 
device, therefore, is necessary to vary the load on the 
turbine. An added complication of this scheme is the 
piping, which must be so arranged as to allow the 
supply of make-up water to be delivered into the con- 
densate line between the condensate pump of the main 
turbine unit and the barometric condenser. 

The other system of auxiliary turbine proposed and 
placed in actual operating service, is the non-condensing 
turbine, exhausting into an open feed-water heater. In 
this system all of the auxiliaries, excepting the boiler 
feed pump, are electrically driven. The auxiliary tur- 
bine is electrically connected to the main generating 
bus of the station through a bank of step-up transform- 
ers. In order to take care of the variation of steam 
demands on the auxiliary turbine, the load on this tur- 
bine is varied by means of an automatic controller. 
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To the piston of this automatic controller is con- 
nected one end of a flat spring, the other end being at- 
tached to the bell crank operating the admission valve 
to the turbine. The piston is actuated by water pres- 
sure supplied from the house system. The pressure for 
actuating the diaphragm of the controller is taken from 
the main auxiliary exhaust header at a point about 20 
ft. from the turbine, so that this pressure remains prac- 
tically constant under balanced conditions and is not 
influenced by a sudden change in load of the auxiliary 
turbine. 


Operating Cylinder. | 






To Diaphragm 
Water Level 


To Exhaust Main 
FIG. 1. HORIZONTAL TYPE HOUSE TURBINE CONTROLLER 


To illustrate the operation of this controller, assume 
the following conditions: Load on main generating 
units 4000 kw.; water being supplied to heaters by con- 
densate pumps at the rate of 80,000 lb. per hr.; load on 
auxiliary turbine to supply the necessary steam to raise 
the temperature of the feed water from 50 to 215 deg., 
150 kw.; pressure on auxiliary header, one lb. gage. 
Now assume that, due to a sudden change of load to 
6000 kw. on the main units, such as constantly occurs in 
central stations supplying either an exclusive railway 
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FIG. 2, SCHEMATIC DIAGRAM OF AUTOMATIC PROTECTION 
FOR AUXILIARY TURBINE 


load, or a combination lighting and railway load, the 
amount of condensate to the feed-water heaters is in- 
creased from 80,000 to 110,000 lb. per hr. In order to 
maintain the temperature of the feed water constant, 
or nearly so, it will be necessary to increase the quantity 
of exhaust steam from the auxiliary turbine in approxi- 
mately the same ratio or about 40 per cent. 
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The auxiliaries of the station will require practically 
no additional power under the increased load conditions. 
It is evident that, if sufficient steam is to be furnished 
from the auxiliary turbine to heat the increased amount 
of condensate to a maximum temperature, the load on 





FIG. 3. VOLUME RECORD OF CONDENSATE 


the auxiliary turbine must be correspondingly increased. 
This is accomplished in the following manner : 

When the quantity of condensate is increased from 
80,000 to 110,000 Ib. per hr., the result is a slight re- 
duction in pressure on the auxiliary header. This is 





FIG. 4. TEMPERATURES OF CONDENSATE AND FEED WATER 


because the auxiliary turbine is not supplying sufficient 
steam to maintain 1 lb. pressure on the diaphragm of 
the controller, which will therefore move. This move- 
ment operates the pilot valve, admitting water to the 
cylinder of the controller. The tension on the auxiliary 
spring between the controller and the bell crank actu- 
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ating the admission valve to the turbine is increased, 
increasing the steam flow into the turbine. The addi- 
tional load is built up through the bank of step-up trans- 
formers between the auxiliary bus and the main bus. 
Under these conditions, that is with a load of 6000 kw., 
the auxiliary turbine is now delivering 150 kw. to the 
auxiliaries and approximately 75 kw. to the main bus. 
This condition of balance both in electrical load and 
steam supply for heating the feed water remains con- 
stant until another change takes place in the load. 


PROTECTIVE FEATURES 


BECAUSE THE house generator runs in parallel with 
the main station bus, it is imperative that adequate pro- 
tective devices be provided so that in case of any ab- 
normal disturbances, the auxiliary turbine may be 
promptly cut off from the main generating bus, thereby 
permitting a continuous and uninterrupted operation of 
the auxiliaries. This is accomplished as follows: 

1. In ease of rise in frequency on the main generat- 
ing bus, it is essential that the auxiliary turbine trip 
out the bus tie switch before the over-speed device on the 
auxiliary turbine may operate. This form of protection 
is secured by an overspeed switch on the shaft of the 
auxiliary turbine opening the main tie-switch between 
the transformers and main generating bus. 

2. To prevent trouble from a reduction in the main 
generating bus frequency, due to either overload or high- 
tension disturbances on main bus, an under-speed switch 
is also incorporated. This device is mounted on the end 
of the turbine shaft so that in case of a frequency lower 
than normal, the bus tie switch will operate. 

If the station bus voltage is maintained by a Tirrill 
regulator, the frequency could become very low before 
the contacts of the control equipment would open. A 
further object of the underspeed switch is to prevent the 
slowing down of the auxiliaries, including the motor 
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driven exciter, in case of a reduction in the frequency 
of the main bus. This also prevents the lowering of 
the frequency of the auxiliary turbine, preventing the 
dropping out of the contactors under this condition. 
The idea of the under-speed device is to keep the auxil- 
iaries, including the motor driven exciter, up to speed 
at all times and to enable the auxiliaries to be kept at a 
normal speed, in ease of low steam pressure when it is 
desirable to hang on to the load. 

3. Low voltage on the main generating bus is taken 
care of by potential relays. These’will close their con- 
tacts in case of low potential, thereby energizing the 
trip coil of the bus tie switch, cutting the auxiliary 
turbine free from the main generating bus. If this 
condition was not taken care of the auxiliaries would 
drop out. 

4. Should the auxiliary turbine be shut down for 
repairs or overhauling, power for the auxiliaries is taken 
from the main generating bus. In this case interlocks 
are provided oon otohe disconnecting switches and oil 
switches to prevent the operation of the main bus tie 
switch. Interlocks are also provided on the disconnecting 
switches to permit the station operator to test out the 
oil switch with the disconnecting switch open, before 
synchronizing the auxiliary turbine with the bus. 

5. High eurrent protection is taken care of by in- 
duction type relays set for approximately 300 per cent 
normal current and five seconds delay. These relays 
are practically inoperative, except in case of short-cir- 
cuits on the auxiliary bus. 

The charts from the recording -instruments of the 
Des Moines City Railway station shown in Figs. 4 and 5 
illustrate the actual operation of this system. These 
two charts clearly show that the application of the 
auxiliary turbine, with control devices as mentioned, is 
not only correct in theory, but in actual practice. 

—The Electrical Journal. 


Pistons Without Piston Rings 


THe RincLtess Piston MapeE PossiBLE By CorrEcT SHAPING OF PIsTon HEAD 


Gives EXCELLENT RESULTS IN 
HE pistons of single-acting internal combustion 
| pote of all sizes serve the double purpose of 
piston and crosshead. As a piston, they have been 
fitted slightly smaller than the diameter of the cylinder 
bore, and provided with snap rings to prevent the pas- 
sage of gas. As a crosshead, the surface of the ordi- 
nary piston is faulty because it is broken by piston ring 
grooves, and the ridges formed by the piston rings, and 
by the piston pin openings. The crosshead ought to 
have a smooth unbroken surface fitted closely to the 
cylinder in which it slides; however, the motor car pis- 
ton, due to its distortion when heated, is purposely 
relieved around the piston pin bosses, and tapered at 
the upper end, so that when these parts expand by ex- 
cessive heat, they will not project sufficiently to bind 
the piston in the cylinder. 
The ringless piston is the invention of Paul G. Tismer, 
a mechanical engineer with long experience in conne7- 
tion. with internal combustion engines. He reasoned 
that if a piston could be produced which would not ex- 
pand irregularly when heated, it would run gas-tight on 
the oil film which should always be present on the 
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cylinder walls of a splash oiled engine. Accordingly, he 
worked out various designs for pistons, with the prin- 
ciple common to all of a center carrying the piston pin 
bosses, and forming a domed or concave piston head, 
and a separate shell of uniform thickness, screwed to 
the piston center at one or both ends. 

Pistons of this type were made by Mr. Tismer more 
than 5 yr. ago, and operated for several years in test 
engines. His rezsoning proved correct in every particu- 
lar. By shaping the piston head into either domed or 
concave form, the metal of the piston head meets the 
wall of the piston center at an angle, and does not 
exert the same amount of radial expansive force which 
is exerted by the usual flat piston head. The thin s’ell 
of the piston running in close contact with the oil film 
on the cylinder wall remains comparatively cool under 
all conditions, and does not distort. It has been forind 
possible to overheat the whole engine to the point of 
boiling the jacket water continuously, and yet without 
the slightest reduction of power produced, or damage 
to the cylinder walls. 

Accompanying Fig. 1 shows a section of the ringless 





POWER PLANT 


August 15, 1921 


piston as first developed for the Ford automobile. It 
is composed of a center forming the piston head and 
carrying the bosses which support the piston pin; and a 
cylindrical shell about 1/16 in. thick, secured to the 
center by a screw thread at its upper end. The weight 
of the piston is less than the weight of the standard Ford 
piston. It can be interchanged with the present Ford 
piston without alteration in any other part. The effect 
of the ringless piston in the Ford engine is to increase 
the power of the car, as has been perceived instantly by 
everyone who has driven the Ford car with ringless 
pistons, and compared it with the performance of stand- 
ard Ford ears. 

Piston ring friction in the automobile engine is a 
cause of loss of power. Anyone who has fitted a new 
piston to a cylinder knows that the piston pushes in 
stiffly, and can readily appreciate the constant drag 
caused by the piston with its spring rings, running three 
idle strokes for one power stroke. If a piston without 
rings, slipping freely into an oiled cylinder be substi- 
tuted for the ordinary piston, the frictional loss must 
be reduced to a small fraction of the piston ring friction. 
[t would therefore be expected that the ringless piston 
would have advantage in point of power produced by 
the engine. 








O) 











SECTION THROUGH RINGLESS PISTON FOR FORD 
ENGINE 


FIG. 1. 


Road tests are after all the best measure of the per- 
formance of automotive engines. A Ford car equipped 
with ringless pistons has been driven over all kinds of 
roads, and up the steepest road grades; it has been raced 
against standard Ford cars on many occasions, and in- 
variably passes them with the greatest ease. The car 
was put in the hands of the chief engineer of a motor 
ear works, was purposely overheated to the boiling point, 
and was then driven to the top of Wilbraham Mountain 
in Springfield, Mass., without the slightest difficulty. 
It was immediately put through further road driving 
under severe conditions, and it was found on this and 
other occasions that it was impossible to overheat the 
engine to the point of causing the piston to stick or cut. 

In addition to the friction saving, tests show that 
there is entire absence of spattering of oil into the cylin- 
der head space to cause carbon and smoke; that there is 
no sign of the carrying of gasoline down into the crank 
ease to thin the oil; that the speed of the car is con- 
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siderably increased ; that gasoline consumption per mile 
is reduced; that lubricating oil required is lessened, and 
that replacement of the crank case oil due to thinning 
by gasoline is deferred indefinitely, as there is no per- 
ceptible change in the quality of the crank case oil under 
any conditions of operation. 

Careful study by experienced engineers devoted to 
the possibilities of the ringless piston indicates that it 
will be a factor of the greatest importance in the future 
development of engines burning kerosene, fuel oil and 
other heavy residues. The ringless piston cannot scrape 
the oil off the cylinder walls, and tends to retain a tem- 
perature not higher than the cylinder wall temperature, 
due to its large surface contact. The ringless piston 


FIG. 2. STANDARD AND RINGLESS PISTON FOR FORD CAR 


therefore makes it possible to run engines much faster 
than usual, to develop more power through more perfect 
combustion, to reduce the consumption of lubricating oil, 
and to do away entirely with the danger of cutting and 
scoring cylinder walls through the formation of carbon. 
As internal mechanical troubles have been a big diffi- 
culty in the way of improving the present standard type 
of gasoline burning engine, the use of the ringless piston 
seems likely to open the way to the successful develop- 
ment of both small and large engines that will have 
advantages over the present types. 


BECAUSE it had served its purpose, a brick chimney, 
250 ft. high, reputed to be the tallest in Massachusetts, 
was felled on July 1 in East Cambridge. This stack was 
erected in 1851 by the old New England Glass Works. 
Its diameter at the base was 24 ft. and at the top 15 ft. 
and it had a 9-ft. flue. It weighed 3431 tons and-con- 
tained 1,055,754 bricks. The chimney was brought down 
in a manner similar to that employed in felling forest 
giants; a V notch was cut into one side of the base until 
a condition of unbalance was reached when the chimney 
measured itself on the ground. The fall was accompanied 
by little noise and only a slight tremor. 

According to the vice-president of the company in 
charge of the demolition, the chimney was of unusually 
thorough construction and the method of laying the 
bricks and the material of the bricks are not equaled 
these days. It is of interest to note that cement was 
used as the bonding agent, in view of the fact that 
some authorities state that cement was not known in 
those days. The quality of the cement was so good 
that it took a crew of six men more than a week to 
chop out the hole in the base. 
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Daily Records 


THe KEEPING OF ACCURATE RECORDS IS ABSOLUTELY ESSENTIAL IN THE Cor- 


RECT OPERATION OF 


NE OF the most essential duties of an organization 
O controlling the operation of an industrial manu- 

facturing concern is the keeping of accurate rec- 
ords of operation, together with an intelligent history 
of the advantages attained through improvements made 
in methods, materials and personnel. In order that 
such records may be quickly and permanently recorded, 
it is necessary to supply simple though adequate means 
whereby the persons who are most fitted to make such 
entries may be trained to follow a system, and in so do- 
ing keep a complete up-to-date record. 

Too often records are kept in a haphazard manner, 
and when a time arrives when reference must be made 
to them, they are found to be valueless, a mass of non- 
essential information that is often incomplete and in- 
accessible. 

In this article a number of forms are illustrated 
which are in actual use in a Western industry and their 
use and purpose described. 


BoiLER Room Log SHEETS 


AS AN EXAMPLE of a complete and continuous record 
of operation, let us take the log kept in the boiler room 
in this plant. The steam generating equipment consists 
of an almost automatic installation of modern oil burn- 


ing boilers, equipped with the latest auxiliaries and 
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AN INDUSTRIAL POWER PLANT. 


By CiLaupe C. Brown 


automatic devices, a description of which was recently 
published in these columns. 


POWER PLANT DAILY GENERATING REPORT 


DATE ...-...--.-...---.-- 19... 
OUTSIDE SERVICE 
' METER READINGS 





MAX-KW-DEM | AVE -KW-DEM | GENERATOR 








2 EAST west 





3 PRESENT 





PREVIOUS 











‘CONSUMED 

















TOTAL KWH. GENERATED 





MACHINE TEMPERATURES. DEMAND 





Not No 2 No 3 MAXIMUM AVERAGE 








Kw. ] 4. P. Kw. H. P. 














K. W. HRS. PER H. P. OF DEMAND 








BEARING TEMPERATURES. 


No.1 No 2 
| 


REMARKS 





No 3 














| 
—| 
| 


COOLING SYSTEM. 








No 2 














EMERGENCY TRIP TEST 





No.1 No 2 No.3 


























LOAD FACTOR STATION FACTOR 
° 


e 
AV. POWER AV. LOAD 





MAX. DEMAND RATED CAPACITY 


ELECTRICAL ENGINEER 











DAILY GENERATING REPORT; REPRESENTS A 
SUMMARY OF FIG. 4 


FIG. 5. 


BOILER ROOM LOG FOR 24 HOURS ENDING__ 192 


NOTE-—THIS REPORT CONTAINS THE AVERAGE READINGS AS COMPUTED FROM THE SHIFT LOGS 








| lels 

| pee 
Hours in Service | | | | | 
—— EE <4 -— i 


Steam Pressure, pounds, guage Beller No. 1 2 3 4 s | oi. | 7 | 
| 1 


Temp. Feed Water lv. F.W.Heat. *!’. 


Total Hrs. in Service 


= = since last Cleaning 


“ Iv. Economizer 1, °F. 








Ar. Temp. Feed Water Iv. Econ. Draft, Ee Economizer 





Teme. Fine Gao beav. Beller a,.% Venturi Meter Readings 





~~ | Shift |Venturi| Temp. | Temp. Venturi| Net 
‘No. Reading F. | | Sor__| ie, - 


Total | 
——T Above Includes Vaperization 


[Chimney Draft | 


Total Water t to Boilers sete Purit itl 


|_Weter Blown Off Lime | Libs. 





Net Water iRaperated Soda Libe. 


Oil to 


Burners 


¥ cs Bole. 





Stonm 0s Boothe Purifier 


Water Analysis 


Ant. Water Perifed | 


Time TSP Reading | 


Av. Temp. Flue Gas leav. Boilers 
Temp. Flue Gas Iv. Economizer 1, °F. 2 k 4 , 
2 | | | 


Total | Difference 


Caneente 


3 [Total 





lings at reguler inte: 

boiler _ “Bong filled with water deduct 46,000 pounds from 

6 amount of — © fed to the 
- Seteet 25,000 po: 


‘ NOTES—Ausiliary Oi! Tank readings should be checked against Main Oil Teak 
read 
Aft 
boilers, After filling an Economizer 
Av. Temp. Flue Gas leav. Econ. 
Temp. Oil entering Heater v: 
“leaving “ *F. 


Steam Press. in Oil Heat., Ibs., Ga. 





Press. at F. W. Pumps, ibs., Ga. 








Boiler Room Engincor 





Chief Engineer 


FIG. 2. BOILER ROOM LOG REPRESENTING SUMMARY OF 


SHIFT LOGS 








POWER PLANT 
August 15, 1921 ENGINEERING 807 
































































































































































































BOILER ROOM PERFORMANCE FOR 24 HOURS ENDING — = BP. & Co.No, | % PM. | MAKE 
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This sheet is computed and made out information placed on this sheet constitutes the equiva- 
lent of a daily overall efficiency test and that by means 
of this record one can see at a glance the results of 


24-hr. period. 
hy the boiler room engineer after he has checked the 
shift logs as turned in by the fireman in charge of each 


shift. This report is then turned in to the power the day’s operation. 
All of these sheets are printed on standard 8% by 


engineer. 
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FIG. 4. POWER PLANT DAILY SWITCHBOARD LOG FIG. 12. DAILY OIL STATION REPORT 


11-in. size paper which is perforated at the margin for 
permanent binding. They are prepared in pads, gummed 
at the top so that as many carbon copies can be made 
as is deemed advisable. 


The power engineer then calculates and records on 
Fig. 3 the daily performance of the boiler plant from 
the data recorded on Fig. 2. It will be noted that the 
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Power Puianr Log SHEETS 


Fiaure 4 shows the daily power plant log upon which 
the operators of the three shifts record the hourly 
switchboard readings of the power plant. In this case, 
all three shifts are included in one sheet and readings 
taken on the three generators and exciters and on the 
13 feeder panels. 
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FIGA/ 
FIG. 9. LAMP RENEWAL RECORD 
Fig. 10. PUMP REPAIR SHEET 
FIG. 11. OILER’S REPORT 


Figure 5 is a summation of Fig. 4 and in addition 
shows data on operating conditions for each day. 


Fire ALARM REPORT 


Figure 6 illustrates a complete daily record of the 
operation of the fire alarm apparatus throughout the 
plant. 


Motor REcorp 


IN A PLANT that contains about 700 individual motors, 
ranging in size from 1 to 300 hp., it is absolutely es- 
sential to maintain a complete and up-to-date record. 

Figure 7 shows a sheet that is printed on tracing 
cloth so that at any time a complete set or sets of blue- 
prints can be made which will constitute an accurate 
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motor list. In this connection it might be stated that 
each motor in the plant has been given a serial number ; 
thus motor No. 10-24 signifies 10-hp. motor No, 24. This 
individual number is stamped upon a brass tag which 
is screwed to the motor frame so that the motor never 
lcses its individuality no matter in what service it is 
placed. It will be noted that this record is very com- 
plete. 

In order that a complete history of each motor may 
be made at the time of any repair or change, Fig. 8 is 
furnished in pad form to all repairmen. On this sheet 
is recorded the exact repair or change that is made 
and it is turned in each night to the electrical engineer. 

In a similar manner, Fig. 9 is used for lamp renewals. 


Pump REcorD 


ALL PUMPS in the plant are kept track of in a man- 
ner identical with that described for the motors. Each 
pump is given an individual number which is stamped 
on a brass tag; thus, C-30 denotes centrifugal pump 
No. 30 and S-24 identifies steam pump No. 24. 

Figure 10 shows a sheet which corresponds to Fig. 8 
for motors and on which is recorded all repairs and 
changes made to individual pumps. A pump list simi- 
lar to Fig. 7 is kept up to date and blueprinted pump 
lists are thus made available. 


O1L RecorD 


A CENTRAL oil storage house has been installed in 
the plant from which measured quantities of oil are 
disbursed. Figures 11 and 12 illustrate the records 
that are kept of the use of oils and greases, from which 
it is possible to keep complete track of the amount of 
oil used on each station. 


PATTERNS 


Figure 13 shows a concise and complete pattern card 
which, when properly filed and indexed, forms a com- 
plete record of all patterns used. 

From a study of the foregoing, it will be seen that 
each record if properly kept forms a comprehensive 
though comparatively simple history of the subject 
covered. 


IN DEFEATING the proposal for government operation 
of the Muscle Shoals nitrate and power plant projects, 
Congress maneuvered itself into a position where it 
cannot consistently refuse to accept an offer from private 


interests. Mr. Ford has offered to lease for 100 yr. 
the completed Wilson dam. On the total additional cost, 
he proposes to pay interest at the rate of 6 per cent. 
He offers $5,000,000 for the nitrate plant, the steam 
plant, lands and other equipment. Secretary Hoover 
has announced that others are also interested in the 
Muscle Shoals project. He stated that the Duponts are 
discussing the matter as well as several chemical and 
power companies. 


THE NEW BILL in the Senate and statement by several 
senators favoring the compulsory adoption of the metric 
system will probably result in hearings in the near 
future. Chances are against the consideration of the 
bill in either House, since Congress would hesitate to 
take up legislation that may be interpreted as a possible 
drag on business. 
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Underground Distributing Systems 


Scuemes oF Layout EMPLOYED; PRACTICAL 
CONSIDERATION ; CABLES. By E. A. REINMAN 


O UTILIZE electricity commercially, it is usually 
T generated in a central station which is located at 
a strategie point for the incoming coal, water and 
discharge of ashes, and is transmitted over wires or 
cables to the consumer. There are two usual ways of 
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FIG.2 
FIG. 1. SHOWING ORIGINAL RING LAYOUT 
FIG. 2. SHOWING ORIGINAL CABLES ADDED TO FORM 
NETWORK 


transmission: by overhead wires or underground cables. 
The overhead system is by far the cheaper in initial cost 
and is found in many cities. But there comes a time 
in any growing city when the high initial cost of the 
underground system is more than counterbalanced by 
the lack of adequate service, liability of fatalities due 


to falling wires, fire risk and interruptions to service 
and then decision is made in favor of underground dis- 
tribution. Many alert engineers are now looking 5 or 
10 yr. ahead and foreseeing conditions, lay out and 
install an adequate, reliable underground system ini- 
tially. 

The design of an underground system is started by 
an actual survey of power users and a calculation of 
the ultimate load. This calculation in the past has been 
done too conservatively as the great majority of systems 
have grown far beyond original calculations. 
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FIG. 3. THE STRAIGHT RADIAL SCHEME OF DISTRIBUTION 


The actual load is determined by the maximum de- 
mand either by caleulation or measurement. The max- 
imum demand on all installations does not always come 
at the same time, however; nor is the maximum demand 
always equal to the connected load, varying from 10 
per cent in display lighting to 15 or 20 per cent in 


‘residence load. Theatres and large buildings may aver- 


age 70 or 80 per cent of their connected load, while 
power installations can best be determined by measure- 
ment. 

Location of the central station is a study by itself 
and cannot be treated here. Substations also are impor- 
tant, the object of their location being a balance between 
their initial cost and the cost of energy and copper saved 
through operating long distances at high tension instead 
of low. 

CLASSIFICATION OF SYSTEMS 


DISTRIBUTION systems may be classed in various man- 
ners, according to whether they are a.c. or d.c. accor- 
ding to their operating voltages; constant current or 
constant potential; their phases and frequency. 
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Direct current systems were formerly much more 
in vogue than at present. Their principal use is for 
small distances from the central station to the heaviest 
loaded portion of the town or city. They were once 
considered essential for variable speed motors such as 
are required for printing presses, elevators, ete., and 
were used in connection with standby batteries to enable 
a small station to carry successfully a heavy evening 
peak load. Modern a.c. motor design has eliminated 
this necessity while the great expense of batteries, both 
initial, maintenance and deterioration, has caused the 
design to use sufficient primary equipment. The ease 
of transformation and metering have turned the balance 
in favor of alternating current. 

Constant current systems have been used, but not 
successfully, for power transmission. They are still used 
extensively both a.c. and d.c. for street arc-lamp systems. 
Present day power and lighting systems employ the 
multiple or constant potential system almost exclusively. 

The voltage of the system requires careful considera- 
tion. For high tension distribution between central sta- 
tion and substation, voltages up to 60,000 have been 
successfully used. There are many factors entering into 
this selection such as the distance, allowable drop, size 
of cable load and insulation. 

For transmission between substation and distribution 
centers, 2200 v. is the most common potential, although 
1100 v. and 3300 to 66,000 v. are in use. For trans- 
mission between distribution centers and the actual load, 
a voltage of 110 and 220 v. is very common for lighting 
and small power loads, while 440 v. is common for the 
larger power loads. 

Lighting loads are usually operated at 110-220 v. 
single-phase three-wire. Power loads are almost inva- 
riably operated three-phase or two-phase, as for the 
transmission of a like amount of power, a three-phase 
system takes but 75 per cent as much copper as a single- 
phase system. There are many combination systems such 
as two-phase, 110-220 six-wire and three-phase four-wire 
operating 115 v. to neutral and 220 v. across phases; 
but in general it is best to run two sets of feeders and 
transformers, one for power and one for lighting, as 
even under the best of conditions it is almost impossible 
to operate a motor above 10 hp. on a lighting circuit 
without causing impaired service. 

Three-phase systems are often laid out with oversize 
cables and two transformers operating in open delta. 
Then when the load warrants it, a third transformer is 
added in closed delta, thus increasing the capacity. 


LAYOUT OF THE SYSTEM 


Arter a careful survey of the ultimate loads, the 
proposed system is mapped out. The system may be 
either ring, radial or network. The ring system is 
often preferable especially for small initial systems. A 
ring system is shown in Fig. 1, where it will readily 
be seen that the ring surrounds the congested area of 
the town, with distributing manholes at important inter- 
sections. Now, if trouble develops between any two 
manholes, this section may be cut out and the rest of 
the system will still function cérrectly. In case of fur- 
ther load in the center of the ring additional feeders 
may be run down the main streets, and the ring may 
feed outside growing sections, thus turning into a net- 
work as in Fig. 2. As the name implies, a radial sys- 
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tem is one in which the main feeders radiate from a 
common center as in Fig. 3. The disadvantage is that 
a fault on any feeder near the source will render the 
rest of the feeder inoperative. 

Reserve cables are an absolute necessity in under- 
ground distribution, as, if a cable fails, it would other- 
wise interrupt the service until repaired. With the pres- 
ent day protective relays, however, spare cables may be 
used continuously with decreased cable loss, and in 
the event of a cable failure, the entire load is thrown 
on one cable with a slightly higher operating temper- 
ature and loss. 


THE UNDERGROUND Duct 


THE DESIGN of an underground system centers 
around the duct, the cable and the manholes and hand- 
holes. Many different kinds of duets have been tried. 





FIG. 4, TYPICAL INSTALLATION OF FIBRE CONDUIT 


The original was Edison’s copper tubes with embedded 
conductors. Creosoted pump logs were tried extensively, 
but were unsuccessful, due to quite rapid deterioration 
and the great fire risk due to their inflammability during 
short circuits on the cable. Concrete pipes have been 
tried, but the breakage during handling and installing 
is quite excessive. Present practice has narrowed down 
to clay or terracotta pipes and fiber conduit, both of 
which are embedded in concrete at the time of installa- 
tion. Both these ducts provide a tube sufficiently smooth 
inside to permit drawing in the cable without excessive 
danger of injuring its covering. 

Before starting the work, all available plans should 
be consulted to avoid as much as possible, the existing 
waterpipes, sewer and gas pipes or cable systems of 
telephone or other electric systems. Test holes are often 
desirable to learn the character of the under ground and 
these are usually dug at the manhole location. 

When the actual work is started, all the conduit 
should be piled on the side of the sidewalk at regular 
intervals. The cement may be stored on the opposite 
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side on a platform raised several inches off the ground 
and well protected from the weather. Care must be 
taken in storing material not to obstruct driveways, or 
fire hydrants, and careful and courteous consideration 
given to the complaints of the adjacent property owners. 


GUARDING THE WorK 


TOO MUCH STRESS cannot be laid on the importance 
of guarding the work of construction. Proper varricades 
must guard the openings at all times and sufficient 
lights should mark all traffic obstructions at night. 
Watchmen should be employed at night to guard the 
property and keep the lamps burning as it has often 
been demonstrated that a single serious accident will 
cost a great deal more than the best of protection. 

Provision should also be made to remove surplus 
earth as fast as it is removed in order to reduce con- 
gestion. 

The trench is usually laid out about 5 ft. from the 
curb and if the district be exceptionally heavy, a duct 
is laid on both sides of the street. Every effort should 
be made to keep the duct straight from manhole to man- 
hole and short bends should always be avoided. The 
distance between manholes should be about 400 ft. and 
not exceed 500 ft. This length of cable in the larger 
sizes is usually supplied on a reel. The trench should 
be dug the entire length between manholes and then 
carefully graded so that it drains from the center toward 
the manholes at about 3 in. grade per 100 ft. 
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FIG. 5, TOP AND SECTIONAL VIEW OF MANHOLE 

The conerete bottom may now be placed and when 
it is properly set, the first row of conduit may be laid. 
Clay conduit should have the joints wrapped with bur- 
lap to prevent the entrance of concrete, and fiber con- 
duit should be held in position with proper spacers. 
The lower layer of conduit is now covered with concrete 
and the second laid and so on until the requisite num- 
ber is built up. Figure 4 shows the method and a typ- 


ical installation of fibre conduit. 

The conduit should have a full 3-in. wall of con- 
erete all around it to prevent damage from future evac- 
uators. 
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Refilling is an important item. Only the best of 
the soil should be used in refilling and three tampers 
should be used to one shoveler. In case tunnels must 
be dug under sidewalks, it is often advisable to remove 
the walk when refilling in order to secure perfect tamp- 
ing and guard against future accidents. If tamping is 
not done correctly, the chances are that the paving must 
be relaid again, thus causing unnecessary expense. 


MANHOLES AND HANDHOLES 


AT street intersections should be located the man- 
holes in which the cable splices are made. The size of 
manholes is often limited by existing water and sewer 
pipes, but they must be large enough to enable the work- 
men to perform their work efficiently. Ordinary service 
manholes may be only 5 ft. high inside, but junction 






















q Xe - 
~ Ss 
S RS FS 
z Qs = 
g iS BY 
= ~ 
S St 
5 Ra 
» x= 

KD 





| 
DSERVICE 
CONQUITS 










<= 
“a 




































\ cues 


















UNCTION MANHOLE 








PIAIN CONDUIT 
EAST ANO WEST 

















MAIN CONQUIT 
NORTH Ano SOUTH 






FIG. 6. TYPICAL STREET LAYOUT 






manholes should be at least 6 or 7 ft. from roof to floor 
and provided with proper sewer connections so they 
eannot fill with water. Manholes are often made suffi- 
ciently large to contain the distributing transformers. 
Typical sizes are 5 by 5 ft. where 8 ducts enter; that 
is, where two four-duct lines cross; 6 by 6 ft. where 
there are 12 to 18 ducts; 7 by 7 ft. where there are 
20 or more and larger if they contain transformers. 

Manholes may be made of concrete if the hole can 
be dug sufficiently large to place the mold. Sewer brick 
with an 8-in. wall makes an excellent manhole. The 
covers are usually of heavy cast-iron strong enough to 
withstand the heaviest traffic. Single ventilated covers 
are preferable to the double airtight covers, as they per- 
mit the escape of explosive gases, and round covers are 
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preferable to square, as they cannot drop through the 
hole and cause damage. A typical section of a manhole 
is shown in Fig. 5. 

Handholes are merely smaller openings made for 
tapping on service feeders for various buildings. They 
may be about 3 or 4 ft. square and a few feet deep. 
In fact, in many installations only the top row of ducts 
enter the handholes, thus permitting the low tension 
accessible for service taps while the through high tension 
lines are not in the way. Figure 6 shows a typical 
street layout with a junction manhole and service hand- 
hole. 


DISTRIBUTING CABLES 


THERE ARE three insulations available for cables: 
rubber composition, varnished cambric and oiled or 


, Impregnated paper. The cables are made in single, 


duplex and three conductor cable for three-phase work. 
All the lines of an a.c. system, that is two in a single- 
phase, or three in a three-phase, should be in the same 
cable to avoid unnecessary heating. The cables in use 
are almost invariably lead covered, and, once properly 
installed, should last many years, even though the lead 
sheathing be destroyed by electrolysis. 

The conductors may be round and spaced as in Fig. 7 
or they may be sector shaped as in Fig. 8. The size of a 
cable is limited by its carrying capacity and insulation. 
For instance, with a standard 314-in. duct, the maximum 
size cable would be 3 in. With this size a 400,000-mil 
sector cable may be insulated for 6600 v. A 300,000-mil 
eable will stand 9000 to 13,000 v. Thus the maximum 
load that one eable will transmit is about 4500 to 6000 
kv.a. and if the load is greater, additional cables must 
be used. 

The cables may be tested at two to two and one-half 
times their normal rating to insure satisfactory service. 
Practically all transmission cables are insulated with 
oiled paper and can be used successfully for primary 
distribution if the joints are well made and sealed 
against moisture. For the service mains, however, 
where taps are frequently made, it is customary to use 
rubber-covered cable as this cannot be injured by moist- 
ure entering. 


INSTALLING THE CABLES 


AFTER the manholes are built and the duct finished, 
the cable may be drawn in. The duct is first threaded 
with short attachable lengths of wood to which a pulling 
line is attached. The lengths of wood are disjointed as 
they leave the duct. The pulling cable is securely fas- 
tened to the cable, preferably by special cable-grips; it 
is led over proper grooved pulleys to prevent short bends 
and pulled in the duct by attaching a source of power 
such as a team of horses or a portable motor to the pull- 


ing line. 


In the manholes suitable projections are provided to 
support the cable and it is trained around the side of 
the manhole, avoiding all sharp bends and angles. To 
assist in this, the conduits are often spread before they 
enter the manhole. 

The jointing of cables is an exacting job and should 
only be done by the most experienced and reliable man 
available. Statistics show that about 9 per cent of cable 
trouble starts at a joint, so the importance of this can- 
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not be overemphasized. Cable manufacturers issue com- 
plete and comprehensive instructions on the subject of 
splicing, but in lieu of this some good text book should 
be consulted. 


System PRroTEcTION 


DvusE to the length of time required and the difficulty 
in making repairs, the underground system should be 
exceptionally well fused to sectionalize it accurately in 
ease of difficulty. If trouble originates between two 
manholes, it should be confined to that one section, and 
if cables be on both sides of the street, the trouble should 
be confined to one side. If the system is fed by trans- 
formers, both the primary and secondary should be fused 
and connected to disconnecting boxes so the transformer 
may easily be replaced in case of a burnout. Feeders 
for distribution systems are usually fused where they 
enter the network and not at the station, as the operator 
on duty can usually disconnect the cable manually by 
opening the switch in time to avoid serious trouble. 


ESTIMATING THE Cost 


THERE ARE three principal forms required in the 
estimation of the cost of an underground system: (1) 


OILED OR IMPREGNATED PAPER 


FIG. 7. SECTION THROUGH ROUND CONDUCTOR CABLE 
FIG. 8. SECTION THROUGH SECTOR CONDUCTOR CABLE 


The estimate of each unit required such as handholes, 
conduit, concrete, ete. (2) The cost of labor for dig- 
ging the trench, laying the conduit, pulling in cable, 
ete. In this must also be included the accident or lia- 
bility insurance and the cost of new equipment, and 
depreciation and interest on present equipment. (3) 
The cost of manholes. Accurate tables are available on 
these subjects, but in spite of these the engineer must 
always remember that every little detail from the initial 
survey to the final splicing and testing costs money and 
this must be included in the estimate. Unusual and 
unforeseen troubles must be provided for: bad weather, 
delay in getting material; forced moving of stores, un- 
suspected rocks or quicksand, higher rates for Sunday 
and overtime labor, must be figured in the estimate to 
keep within the money appropriated for the work. 
As the work progresses, however, the engineer can 
keep accurate cost records not only to check his previous 
estimate but to form the basis of future estimates. 
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Safety for Electrical Equipment 


SAFEGUARDS FROM FirE AND INJURY HaAzArp. Proper EN- 
CLOSURES, INSULATION AND GROUNDING. By W. D. KEEFER* 


steam or other prime movers are used, but if mis- 

handled or improperly installed, it introduces some 
new hazards, equally dangerous. The chief dangers of 
electricity are from shock, burns, ‘‘flashed eyes’’ and 
fire. 


peeing eliminates many hazards where 


ELectric SHOCK 


ExLecrricaL shock results from the passage of cur- 
rent through any portion of the human body. The sever- 
ity of a shock depends upon several factors. It becomes 
more severe with an increase in voltage applied; with 
an inerease in area of bodily surface brought into con- 
tact with the electrical circuit; or with an increase in 
the amount of moisture on the contact surfaces. Per- 
spiration on the skin is an example of such moisture. 





FIG. 1. PROPER METHOD OF JOINING THE ENDS OF 
CONDUCTORS 


On the other hand the severity of a shock is decreased 
as the resistance of that portion of the body in contact 
with the electrical cireuit is increased. For instance, 
the callouses on the palm of the hand offer more resist- 
ance per unit of area than does the wrist or other more 
tender portions of the body, and while a shock at the 
wrist might prove fatal, perhaps on the palm of the 
hand it would produce only temporary sensation. 

The exact quantity of electric current that may pass 
through the human body without danger to life has 
not been determined. It is well known that one-tenth 
of an ampere may be dangerous and that one-fourth of 
an ampere may prove fatal, although from 7 to 10 
amp. are used during the electrocution of criminals. 
From the accident prevention standpoint at least, the 
only safe procedure is to “‘let it alone.’’ 

Another factor of great importance is the course 
of the current through the body. A current passing 
from finger to finger of one hand, for instance, has 
usually only a local effect, whereas when passing from 
one hand to the other the course of the current may 
lie through some vital organ such as the heart or the 
central nerve system, and it is therefore more likely 
to cause serious results. A similar serious result might 
follow when the path of the current is from the neck to 
the foot, or from a hand to a foot. 





ELECTRICAL BuRNS 


ELEcTRICITY in its passage through a conductor devel- 
ops a certain amount of heat which exerts a drying 
effect on nearby articles and may even set them on fire. 
Current, when passing through the body, may be dis- 
tributed over a wide path where there is enough fluid 


* Safety Engineer, National Safety Council. 








to prevent immediate drying. At the point of contact, 
however, the current may be concentrated in a small 
area, and here, the body fluids not being present in great 
quantity, may be dried up so quickly as to cause a 
local skin or flesh burn. Burns usually accompany all 
severe shocks and they often result when the shock is 
comparatively slight. 

Burns may also be caused by contact with or mere 
proximity to an electrical are. When a current in fol- 
lowing its path is compelled to jump an air space, the 
intervening air, gases, and volatilized particles of the 
conductors are heated to a state of incandescence and 
the flame thus produced is known as an electric are. The 
heat of an electric are is the highest temperature obtain- 
able by man. It is always dangerous and every pre- 
caution should be taken to prevent its accidental occur- 
rence. Ares may form at points where the insulation 
has been weakened or broken down or at loose joints or 
connections in wires. An are may also be formed when 
opening a switch. This operation should not be done 
hesitatingly but with one strong, rapid motion. 


FLASHED EYES 


ANOTHER serious hazard of electric ares is that of 
injury to the eye, i. e., “‘flashed’’ or burned eyes. When 





FIG. 2. SAFE METHODS OF TAKING STRAIN FROM JOINT OF 
FLEXIBLE CONDUCTOR TO LINE WIRES 


welding electrically or doing other work near an elec- 
trie are, operators should be required to wear protective 
goggles with properly colored lenses, and it is well to 
take the same precaution when opening a switch where 
a strong are may be formed. 





ABNORMAL CONDITIONS OF CIRCUITS 


ABNORMAL conditions, which may lead to injuries, 
may occur on any electrical circuit, as follows: 

(a) Short circuit; (b) Accidental ground; (¢) Over- 
load; (d) Poor eontact. 

Engineers in designing and installing electrical 
equipment give considerable attention to the avoidance 
of these four possibilities, but operators should have a 
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complete knowledge of them and should exercise great 
care to prevent their occurrence. 

When an electric current is short-circuited, it does 
not necessarily mean that the length of line wire has 
been reduced, but that the resistance of the circuit has 
been greatly decreased, causing an increase in amperes 
flow of current, which in turn has resulted in the gen- 
eration of heat in the circuit. If there are fuses in 
the line, a short circuit will cause them to ‘‘blow’’ and 
interrupt the flow of current. This, however, may not 
afford complete protection, for there is frequently an 
accompanying electric are at the point where the short 
occurs due to the conductor being melted. 

An accidental ground is an unintentional connection 
between an electric circuit and the earth. It may result 
from a wire coming into contact with a tree, damp pole, 
gas pipe, water pipe, another wire, or anything metal 
that is connected with the earth. If there is a ground 
en the circuit, the person touching it at any point while 
standing on the ground, or connected therewith through 
a conductor, completes a circuit to the earth and is 
liable to suffer injury. Accidental grounds may happen 
in so many different ways that persons are advised to 
assume that all circuits are grounded and to insulate 
their bodies properly when working on any electric 
circuit. 

Each size of conductor has a’certain safe current- 
carrying capacity. If a current above this limit is car- 
ried, the conductor may become excessively heated. 
Fuses and other automatic cut-outs are protection 
against overloads, but in every case they should be of 
such a size that they will blow at a point lower than 
the carrying capacity of the conductor. It is a great 
temptation when additional illumination is needed to 
connect more lamps, or lamps of a larger size to wires 
already installed and then to substitute larger fuses to 
carry the overload. None of these should be done, how- 
ever, except by authorized electricians, who must first 
make sure that the new load will not exceed the safe 
carrying capacity of the circuits. 

If the ends of two good conductors are badly joined 
together, electrical resistance is increased and the pass- 
age of current through the joined conductors will de- 
velop heat at the joint. In wiring, poor contacts can 
largely be avoided by soldering at least five turns (not 
merely a loop or one wrap) of the wires. 

A poor contact is formed when a switch is not com- 
pletely closed. A switch closed part way may at least 
be the cause of burned contacts, and it is liable to be 
the cause of more serious results. These troubles can 
be avoided to some extent if, in closing a switch, the 
operation is performed with one strong, rapid motion, 
thus making sure that the blades are thrown com- 
pletely into the receptacle or socket of the switch. If 
the switch is tight or the contact too stiff, the appli- 
cation of a little vaseline on the blades may facilitate 
the operation. 


PREVENTING ELECTRICAL ACCIDENTS 


IN PREVENTING electrical accidents, it is first of all 
advisable to obtain high-grade equipment that has been 
approved by Underwriters’ Laboratories or some equally 
qualified authority. Inferior equipment is to be avoided 
because of the dangers that may develop from defective 
material or workmanship. Electrical equipment, to be 
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safe and to give the best service, must be properly in- 
stalled. Qualified. electricians should be employed to 
perform all work of installation. 

Considerable danger can be avoided if all utilization 
equipment is operated at low voltage (under 750 v.). 
It is difficult to say what voltages are safe, for cases 
are on record where people have been killed upon com- 
ing in contact with a conductor charged with as low as 
110 v. Of course, death resulting from shock on low 
voltages may depend upon the physical condition of 
the person and also upon the manner in which the shock 
is received. As a general rule, safety demands the 
employment of low utilization voltages. 
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FIG. 3. 


Wherever possible it is recommended that all wiring 
be placed in conduit and that current-carrying parts of 
utilization equipment be completely enclosed. If it is 
impossible or impracticable to place wires in conduit or 
to enclose current carrying parts, considerable protec- 
tion can be secured if they are elevated at least 8 ft. 
above the ordinary working level or platforms that are 
readily accessible to other than qualified electricians. 
Even an 8-ft. elevation may not always be sufficient, 
especially where long rods or pipes are handled. 

Another method of isolating special electrical equip- 
ment is to install it in specially provided rooms. These 
rooms, sometimes known as transformer vaults, motor 
rooms, or control rooms, should be locked and made ac- 
cessible only to authorized persons. 

Where electrical equipment cannot be isolated by 
any of the above methods, it should, where practicable, 
be provided with suitable enclosures such as fireproof 
cabinets, or tile or fiber duct, so arranged as to prevent 
persons or objects from accidentally coming (or being 
brought) into contact with live electrical parts. In such 
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installations, however, provision should be made to per- 
mit ready access to authorized persons for cleaning and 
making adjustments or repairs. Complete enclosures 
usually provide satisfactory protection, since in addition 
to other advantages they also prevent short circuits 
caused by tools, rods, pipes, or other material being 
handled or used near-by. 

If the line has broken down or if the switch is out 
of order, the electrician should be called upon to make 
repairs. Even the replacing of burned out incandes- 
cent lamps carries an element of hazard if it is attempted 
while the current is ‘‘on’’; if it is absolutely necessary 
for the worker to do this, he should be instructed to 
shield his face with his arm or hand, or turn it away, 
while screwing in the lamp. Practices such as lighting 
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FIG. 4. PROPER EQUIPMENT OF INCANDESCENT LAMP FOR 
BATTERY ROOM 


cigarettes in the are formed when the contact points of 
a switch are almost closed are dangerous, the danger 
being from shock, from burns, or from the flash in the 
eyes of the worker. 

Frequently motors are operated on circuits of a 
higher voltage than that of the lighting system and this 
is still more dangerous from the meddlesome worker or 
amateur electrician. Workers should be prohibited from 
attempting to repair motors, wires, switches, or any 
other part of the electrical equipment. Explicit instruc- 
tions should be given that any and all repairs may be 
made only by the electrician, and if any repairs are 
necessary they should immediately be reported to the 
foreman. 


BARRIER GUARDS 


WHEN enclosures are not feasible, barrier guards 
may be used. Frames can be made of wood, rolled 
metal shapes, angle iron, or pipe. Different types of 











WER PLANT 
816 | ENGINEERING 





filler may be used, such as wood strips, sheet metal, per- 
forated metal, expanded metal, wire mesh, or wire glass. 
The following minimum installation requirements are 


recommended. 
Distance from Height of Size of 
equipment guarded guard openings 
Inches 
15 to 20 3 ft. 6 in. double hand-rail 
4to15 6 ft. 2 in. square or 
1 in. between 
slats 
0 to 4 6 ft. 1% in. 


For guarding electrical equipment, wood (if dry 
and free from oil) has the advantage of being a non- 
conductor. Wood, however, unless specially protected. 
is inflammable and may be objectionable on that ac- 
count. Metal guards are much stronger, last longer 
and are not inflammable. 

Switch boxes and fuse boxes should be kept locked. 
preferably, but if this is impractical or undesirable for 
any reason, specific instructions should be given to work- 
ers prohibiting them from placing tools or metal parts 
of metal cans (for example, oil or varnish cans) in the 
switch box or fuse box, and regular inspections should 
be made to see that this rule is observed. The danger 
here is that the metallic articles will cause a short cir- 
cuit and either injure the employe by the flashover, or 
damage the equipment. The efforts of ambitious work- 
ers to replace a burned-out fuse by means of copper 
pennies or other metallic substance, copper wire, etc.. 
should be prohibited. 

If conditions arise where other methods of protec- 
tion cannot be employed, the following minimum re- 
quirements relative to the working space should be 
observed: The working space, if exposed to 150 v. or 
more on one side only, should be at least 214 ft. wide. 
If exposed on two sides, it should be at least 4 ft. wide. 
The working space, if exposed to less than 150 v. on 
one side only, should be at least 114 ft. wide; if exposed 
on two sides, it should be at least 214 ft. wide. 


IDENTIFICATION AND WARNING DEVICES 


Ir 1s a good plan to provide suitable means for 
identifying all electrical equipment, especially if two or 
more voltages are used in the same plant. This should 
include wires, switches, and other equipment and may 
be accomplished by position, color, number, nameplate. 
label, or tag. The liberal use of permanent or portable 
danger signals is strongly advised. 


PROTECTIVE GROUNDING 


Unver the following conditions, utilization equip- 
ment should have the exposed non-current-carrying meta! 
parts, such as frames of motors, cranes, cars, and switch- 
boards, cases for transformers, oil switches, and wiring 
permanently grounded: 

(a) All operations at voltages of over 150 to ground. 
wherever equipment is located. 

(b) All locations where explosives, inflammable gas. 
or inflammable flyings (dust, lint, fumes, ete.) normally 
exist in dangerous quantities. 

(c) All parts where exposed surfaces, such as metal 
frames of other machines, plumbing fixtures, and con- 
ducting floors or walls exist within the reach of persons 
when touching the metal parts under consideration. 
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(Usually surfaces within 5 ft., horizontally of the 
parts considered and within 8 ft. vertically of the floor 
are considered ‘‘within reach.’’ Except in cases (b) 
and (¢) of this list, no ground connection need be made 
to exposed metal frames of switchboards, motors, or 
lighting fixtures connected to direct-current trolley or 
third-rail circuits, provided that such frames are effec- 
tively insulated from ground, and provided that the 
metal frames in question are so located with reference 
to insulating floors or platforms that persons cannot 
readily touch the metal frames in question without 
standing on such floors or platforms. Furthermore, 
parts of machines, such as name-plates, screws in wood, 
and similar small parts which are not liable to become 
alive except under very unusual circumstances, may be 
left ungrounded. ) 

The ground wire for non-current-carrying parts 
should be made of copper of a size corresponding to the 
capacity of the nearest fuse or other automatic cut-out, 
and as indicated in the following table: 

Capacity of Nearest Automatic Size of Ground Wire 
Cut-Out—Amperes B. &S8. Gage 
100 No. 10 
101 to 200 No. 6 
201 to 500 No. 4 
501 and above No. 2 

A No. 14 ground wire may be used for portable 
equipment that is protected by fuses whose capacity is 
not greater than 15 amp. 

Ground conductors should be run separately to the 
ground (or to a sufficiently heavy grounding bus or 
system ground cable which is well connected to ground 
at more than one place), from equipment and circuits 
of each of the following classes: 

(a) Lightning arresters. 

(b) Secondaries connected to low voltage lighting or 
power circuits. 

(c) Secondaries of current and potential transform- 
ers and cases of instruments on these secondaries. 

(d) Frames of direct-current railway equipment and 
of equipment operating in excess of 750 v. 

(e) Frames of utilization equipment or wire run- 
ways other than covered by item (d). 

Lightning arrester ground connections should not be 
made to the same artificial ground as circuits or equip- 
ment, but should be spaced where practicable at least 
20 ft. from other artificial grounds. 


Russer Mats aND Woop FLOORING 


RUBBER MATS should be placed in front of switeh- 
boards, switches, and other locations where it is possible 
for operators to make dangerous contact or ground with 
any conductor or grounded object. Dry wood makes 
a good insulating flooring, but if nails or bolts project 
through both sides of the wooden boards, they are liable 
to become conductors and may destroy the effectiveness 
of the floor as an insulator. Glass knobs under wood 
slat sections make good insulators. In some installa- 
tions, battleship linoleum with beveled edges is glued 
to the floor with heavy fish glue and then coated with 
several applications of shellac. Care should be exer- 
cised in installing any device to see that it does not 
form a tripping hazard. 

Protective devices should be supplied and placed in 
conspicuous and suitable places. These should consist 
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of such things as rubber gloves, sleeves, boots, insulat- 
ing shields, mats, covers, tools, platforms, insulating 
rods and tongs, portable danger signs and fire extin- 
guishers, which should be labelled whether they are 
designed for safe use on live electrical parts. Rubber 
devices, especially rubber gloves, are liable to deteriorate 
rapidly and should be regularly inspected and tested to 
determine their real effectiveness as insulators. 


UtTILizATION EQuiIPMENT—TRANSFORMERS 


WHEN alternating current is supplied, it is usually 
of such a high voltage that it cannot be employed for 
direct utilization purposes. It must first be stepped 
down to a lower commercial voltage. The high voltage 
wires leading to the transformers should be well secured, 
guarded, and isolated to protect workmen who are not 
familiar with such hazards and who often think that the 
insulation on electric wires is sufficient protection. 
Transformers should preferably be kept outside of 
buildings and surrounded by an enclosure of wood or 
grounded metal at least 8 ft. high. If inside of a 
building, transformers should be placed in a well ven- 
tilated fireproof vault, protected by a standard fire door. 
A raised sill across the doorway will prevent oil from 
flowing out. In some installations, it might be desirable 
to construct a drain which will lead the oil from the 
vault floor to a place where, if burning, it can do no 
further damage. The door to the transformer enclosure 
or vault should always be securely locked so that no one 
ean go inside unless absolutely necessary and then only 
when accompanied by an electrician. ° 


ELECTRICAL FIRES 


ALL workers should be warned not to attempt to 
put out an electrical fire by the use of water or soda 
acid extinguishers or any type of extinguisher which 
includes water. The water is an electrical conductor 
and may be the means of a serious electrical shock. All 
such fire extinguishers should be removed from the 
vicinity of electrical apparatus if practicable and re- 
placed by extinguishers of the carbon tetrachloride type. 
Various types of dry powder extinguishers and dry sand 
may also be used to extinguish electrical fires. 


PorRTABLE WIRES 


Wires, to be portable and flexible, cannot be placed 
in conduit and are therefore usually more subject to 
deterioration and injury than fixed wires. All flexible 
cord should be as short as possible. It should be given 
regular and careful inspection, and where practicable 
it should be so located as not to be within reach of plumb- 
ing fixtures, concrete floors, and other objects that are 
well grounded. If the cord is much bent or kinked, 
there is great possibility that some of the wire strands 
are broken and may pierce the insulating covering and 
cause a shock to the user. To prevent the electrical con- 
nection from bearing all the mechanical strain of the 
weight of a pendant or the pull of a portable device, the 
flexible cord should be attached to a knob or a cleat 
very close to the point where it is connected with the 
main circuit. The use of rosettes or receptacles accom- 
plishes the same purpose. 

AUTOMATIC CUT-OUTS 


Automatic cut-outs are installed primarily for the 
protection of electrical apparatus. In addition to this, 
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however, they give protection to persons in exactly 
the same way. Circuit breakers operate more quickly 
than fuses, but are usually confined to switchboard in- 
stallations and should, therefore, not be operated by 
anyone other than authorized electricians. If the equip- 
ment is accessible to other employes as well, it may be 
advisable to guard or isolate the handles or levers of 
circuit-breakers and similar parts which may move sud- 
denly and are liable to injure persons standing nearby. 

It is desirable wherever practicable to have fuses pro- 
tected by a switch, which upon being opened will make 
dead the fuse to be handled. This reduces the danger 
encountered when replacing fuses. Furthermore, fuses 
should never be handled until the switch has been pulled. 
Insulated fuse pullers should be used instead of pulling 
or replacing by hand. If the fuse is not protected with 
a switch, the live end of the fuse should be pulled out 
first; when replacing the fuses, the live end should be 
put in last. When fuses blow, they should be replaced 
by fuses of the same type and size. 


SWITCHES 


PROBABLY the most common is the open knife switch, 
especially adapted for controlling individual motors on 
machine tools, and for lighting and power circuits. It 
should not, however, be used to break a circuit carrying 
more than 750 volts. An open knife switch may be 
hazardous even on voltages lower than 750 because of 
the are which it sometimes draws and because when not 
enclosed it admits of accidental contact with live parts. 
The lat¢er danger is removed by enclosing knife switches 
in properly insulated metal boxes. The operating lever 
may extend through a slot in the cover. 

Knife switches, whenever possible should be mounted 
so that the blades are dead when the switch is open, 
single throw switches being so installed that gravity will 
not tend to close them, as shown in Fig. 3. 

Oil switches have the live parts operating in oil and 
thus eliminate many dangers in controlling circuits of 
more than 750 v. 

Push-button and snap switches usually have all live 
parts enclosed. The former should be installed in a 
metal box and the latter mounted on a porcelain sub- 
base. Switches of this type should indicate whether the 
circuit is open or closed. Neither of these switches, 
however, should be used to control a circuit of more 
than 30 amp. or over 250 v. 

It is not advisable to install a key socket if a push- 
button or snap switch can be made to serve in its stead. 
If a key socket must be used, one made of porcelain is 
safer than one made of brass. The pendant switch is 
used principally where switches on side walls have not 
been installed and where it would be difficult or expen- 
sive to put them in, or else where the switches on side 
walls or in cabinets control two or more cireuits and it 
is desired to subdivide them still further so that each 
ean be controlled individually. This device is merely a 
special type of push-button switch suspended from the 
ceiling by a flexible cord. 


STARTING RHEOSTATS 


Ir STARTING rheostats have exposed live parts, they 
should be enclosed. This can be accomplished by making 
a box-like arrangement with a slot through which the 
operating handle extends. Sometimes starting rheostats 
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and switches have removable handles. If the switch is 
guarded, the handle may be unscrewed and removed by 
any workman who wants to make sure that it will not 
be operated while he is working on the circuit or equip- 
ment which it controls. When he has finished his work 
he can replace the handle. Another arrangement pro- 
vides a cover over the rheostat and handle, which can be 
locked and the key removed by the workman who is en- 
gaged on the circuit. 


STorAGE BATTERIES 


SToRAGE batteries exceeding 150 v. or a capacity of 
15 kw.-hr. at an 8-hr. rate of discharge, should be made 
inaccessible to other than properly qualified persons by 
being placed in a separate room or enclosure. Provision 
should also be made for proper ventilation to remove acid 
fumes and inflammable gases that may be generated by 
the batteries. The batteries should be supported by 
suitable insulators, and there should be suitable drain- 
age to prevent the accumulation of water or liquid that 
may leak from the cells. Acid-resistive floors, such as 
vitrified brick, or concrete treated with a solution of 
silicate of soda, are recommended where large batteries 
are installed. Storage battery rooms should, if prac- 
ticable, be lighted from lamps outside of the room. Open 
flames are dangerous because of the inflammable gases 
that may be generated by the batteries. If lights are lo- 
cated inside, only incandescent lamps should be used. 
Incandescent lamps for this purpose should be held in 
weather-proof porcelain or composition sockets, all en- 
closed in moisture-proof globes. Control switches for 
these lights must not be exposed to battery vapors. Con- 
ductors about batteries, if of such material or so located 
as to be liable to corrosion, should have coatings of lead 
or other suitable protective coverings. 


New Plant at Amsterdam, N. Y. 


ORK IS actively progressing on the new steam 
V¢ power plant of the Adirondack Power and Light 
Corporation at Amsterdam, N. Y. This plant, 
located about three miles east of Amsterdam on the 
south bank of the Mohawk river will tie in with the 
company’s present system. The initial installation will 
consist of a 15,000-kw. turbine with boilers; the build- 
ing being built large enough for two such units, however. 
The boilers will be built for a working pressure of 300 
lb. and the steam will be superheated 200 deg. 
A complete description of this plant together with 
a list of all equipment installed will be published in 
these columns in the near future. 


U. S. Crvm Srrvice CoMMISSION announces an ex- 
amination for aid, receipt of applications to close Aug. 
30, to fill a vacancy in the lighthouse service, Third 
District, Tompkinsville, N. Y., at $1500 a year, plus 
increase granted by Congress of $20 a month, and va- 
eancies in positions requiring similar qualifications, at 
this or higher or lower entrance salaries. It is the inten- 
tion of the bureau to make appointment to this position 
with a view to training appointees to fill the position 
of assistant superintendent by promotion, when vacancies 
in this position occur, at base salaries ranging from $1800 
to $2520 plus the bonus authorized by Congress. Apply 
for Form 1312, stating examination title (Aid—Light- 
house Service). 





August 15, 1921 


Influence of General Design on 
Efficiency 


GENERAL DESIGN, ARRANGEMENT OF UNITS, AND CLASS 
oF EQUIPMENT ARE Factors THAT Have AN_ Im- 
PORTANT BEARING ON THE OVERALL EFFICIENCY OF A 
Hore, Power Pant. By GrorGe TaLcotr INGERSOLL 


HE AUTOMOBILE is a power plant. It is said 
Tass the design and arrangement of the automobile 

was worked out about 15 yr. ago by one man, and 
with no material change from the original design the 
demand has exceeded one million per year. With the 
close competition in the business for all these years it 
would seem that this power plant is designed for utility, 
simplicity and efficiency. How many hotel power plants 
are se designed ? 

The architect who furnishes the plans and specifica- 
tions for a large building may, under the pressure and 
competition of modern business, find it necessary to make 
the biggest showing possible in outside finish for the 
money to be expended. In the ease of a large hotel, 
he may, for this reason, modify and adapt plans previ- 
ously used to suit the present occasion. If he finds 
that his cost is running higher than his estimate, he must 
cut down somewhere and too frequently the power plant 
is chosen as the goat. Certain rooms and an estimated 
amount of space are allotted for the machinery, and into 
this space that machinery must go often regardless of 
utility, simplicity and efficiency in operation and upkeep. 

The contractor may work under similar conditions. 
He is concerned in getting the job completed and ac- 
cepted, at a profit to himself, otherwise he could not 
stay in business. 

So we find too often bad design and faulty arrange- 
ment of power plant which occasions a loss and unneces- 
sary expense every year the plant is run. This subject 
is important and well worth attention in many hotel 
plants. 

As nearly every machine in the power plant is con- 
nected with some other part of the equipment, the class 


and kind of connection and the arrangement of piping - 


and fittings is important. The waste and loss due to bad 
flow lines in pipes is much greater than is generally 
supposed. 

This applies to liquids and gases. All pipe should 
he reamed inside at the end. It pays to use long radius 
bends with flanged couplings having ground metal joint, 
and avoid 90 deg. ells and tees. The writer has seen 
hotel power plants where the bad design and arrange- 
ment of piping caused a loss in operating of several 
thousand dollars per year. 

It is much cheaper to make changes on paper and 
work out the best than it is to use a bad design and pay 
a fixed charge year after year on account of low effi- 
ciency in operation. 

Closely allied with the general design and arrange- 
ment is the ventilating equipment, the air cleaning and 
humidity regulation. The majority of people think they 
must have three meals a day, though hundreds of per- 
sons have fasted from 40 to 60 days with benefit; but 
no man or animal can live long without air. It would 
seem that the quality of the air in a hotel therefore 
is quite important and closer attention should be given 
to this part of the equipment. 
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- The general design and arrangement of a hotel power 
plant is to me an important guide or index to the effi- 
ciency of the plant as a whole. 


CLASS OF EQUIPMENT 


THERE ARE many different classes or grades of 
watches, just as there are many different classes or 
grades of hotels, but we are considering high class 
watches and hotels, and in such hotels we expect to 
find high class efficiency equipment, just as we would 
expect to find a high grade movement in a high grade 
watch. 

It is said that our great industrial progress in the 
past few years has been in a large measure due to 
quantity production of standard machines. The automo- 
bile is a good illustration and a similar program is used 
in the manufacture of many different kinds of machines, 
some of which are used in hotel power plants. This type 
of machine serves a necessary and useful purpose, but 
it does not follow that it is the best type to use in the 
power plant of a large modern hotel. 

Take a motor-driven centrifugal pump such as is 
used in large hotels for house service. Compare two 
types, one a stock pump, the other of special design. 
One will be designed to cover a wide range of condi- 
tions, made by quantity production of material and 
workmanship to sell at a certain price; the efficiency 
will be fair. The other will be of special design to 
suit the conditions under which it is to work and will 
have highest class material and workmanship and will 
operate with high efficiency. Set the two pumps, each 
mounted on base for motor drive, side by side. Each 
is neatly finished and painted; each will pump the 
quantity of water required. To the average power plant 
man, they look very much alike. How is he going to tell 
which is the better pump? The natural and easy thing 
to do is to buy the cheaper pump and think it is a good 
bargain. 

Some figures, however, made as to operating costs 
over a period of 5 yr. under conditions which we are 
considering will show that the high grade special pump 
will operate at $500 to $600 per year less than the 
stock pump. Admitting that the special pump was 
higher to the amount of $500 in first cost, which is the 
cheaper pump to buy for the large modern hotel? Water 
under pressure is so vital to the hotel that much more 
might be said on the subject of pumps, but the point 
is that the modern hotel is a high class business invest- 
ment. 

We do not find some of the guest rooms with 
polished brass or hardwood bedsteads or rugs of the 
finest material, leather chairs, white porcelain bathtubs, 
and other guest rooms with cheap iron bedsteads, kitchen 
chairs and zine bathtubs. On the contrary, the guest 
room furnishings and equipment are uniform and in 
keeping with the high class of the hotel. May we not 
therefore rightfully expect the same rule to be applied 
in the power plant equipment? 

The class of equipment whether it be uniformly high 
class throughout, or some of it cheap and inferior, there- 
fore, gives an interesting and valuable guide to the over- 
all efficiency of the power plant. 


BETWEEN a constant grouch and the smallpox, give 
me the smallpox. 
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Sheet Iron Protection in Boiler Rooms 

FURNACE fire doors serve several useful purposes. 
They permit access to the furnace to allow fires to be 
cleaned and their condition noted; they allow tubes 
to be inspected to determine whether sufficient slag has 
adhered to them to warrant removing it and material to 
be taken in and out of the furnace during repairs. 

The cleaning of fires in many cases means rough 
handling of clinker masses with the slice bar. With 
inferior coal and heavy loads, frequent cleaning is often 
necessary and the work is done hastily because of the 
need to keep up steaming rates, because of the intense 
heat and the physical exertion required. The result is 
that getting the job done quickly is given more atten- 
tion than doing it carefully. The brickwork around 
the furnace side doors suffers. 

















PROTECTION FOR BRICKWORK AROUND DOOR 


It is not uncommon to find that a setting well painted 
to prevent air infiltration is badly cracked and pieces of 
brick broken off around the frame of the side doors. 
Dents from the slice bar (especially where the space 
between furnaces is cramped) knock out chunks of brick 
and in other ways allow air infiltration to occur. This 
conditién ean onee and for all be overcome in a simple 
manner as shown in the accompanying illustration. 

The protection consists of a sheet-iron plate installed 
around the side door frame so that for a distance of 
10 in. to 2 ft. no brickwork is exposed. Preferably this 
sheet should be in one piece, and should be installed 
before the side door frames are installed so that the 
frames may be used to assist in holding the sheeting in 
place and at the same time make an air-tight job. 
The outer edges of the sheeting are held closely to the 
brickwork by bolts and expansion wedges. 


One Middle West utility operating about 40 boilers 
with underfeed stokers has been able to eliminate the 
rapid deterioration of the brickwork around the side 
doors in the foregoing way, and also stop the air infiltra- 
tion that accompanied it. 

Another use for sheet iron is for pipe coverings. 
Steam pipes passing above side doors or above boiler 
room entrances and similar exposed places are often 
subject to damage to their asbestos or magnesia pipe 
coverings by crane hooks, materials falling against them 
and so on. The canvas protective covering for the heat- 
insulating material is not able to withstand rough usage 
and so, before long, the pipe covering is knocked off. 
Not infrequently, pipe coverings are omitted entirely 
in exposed places. 

It is a good policy in eases of this kind to protect the 
pipe coverings with a sheet of iron, or several sheets of 
iron, depending upon the length of the exposure. This 
sheeting is wrapped outside the canvas covering, tight- 
ened up with wire and soldered in place or strapped by 
metal strips. In this way, rough contact with materiais 
or objects in movement does not injure the covering of 
heat-insulating material, and its life will be as long as 
that in protected locations. 

Water does not injure pipe covering although it does 
reduce its insulating properties and tends to rot the 
eanvas. Oil is, however, injurious. Where water and 
oil drips and steam may come in contact with the pipe 
coverings, it is also well to employ a sheet iron wrap. 
To do so costs little and is well worth while. 

R. K. Lona. 


Cutting in Boilers 
J] HAVE READ with considerable interest the article in 


the May 15 issue by Mr. Wakeman, and comments on it 
in the June 15 issue, page 632, by W. L. N., Raymond 


J. Roe and I. F. Richmond. I have never tried eutting 
in a boiler when there was over 10 lb. difference in line 
and boiler pressure, if I knew it, but I have seen it done 
and nothing happened; however, I do not consider it 
good practice, as I should be afraid of water in a boiler 
or boilers,,on the line, having greater pressure, syphon- 
ing over into the one having lower pressure, drawing my 
conclusions from the following experiences. 

Some years ago when I was assistant in a plant, the 
company had a smoke consuming device installed in one 
of the furnaces, which will be designated as No. 1. The 
installer of the device wanted the total load on No. 1, 
so he was accommodated and everything went O. K. 
until the day’s peak load came on at 3 p. m. when he 
could not hold the pressure.’ Number 2 had been banked 
and held in readiness for such an event and was cut in 
in time to save the day. At night, the chief told me to 
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let the fire go out in No. 1, but leave it on the line so it 
would be hot in the morning, letting the smoke consumer 
eang clean and start their own fire. So far so good. 

Fire was kept under No. 2 all night and everything 
lovely except that the night man had to blow down No. 1 
three or four times during the night. At 6:45 the next 
morning, I blew the starting whistle and right away the 
water in No. 2 started going over into No. 1. They were 
connected by one 6-in. header and one 3-in. header, 
which meant two valves to close to cut out a boiler, and 
| eut her out; but talk about noise! And there was no 
water in sight in glass of No. 2 and No. 1 was full to the 
top, also everything else. I could get water at bottom 
gage glass cock on No. 2, so started pump and everything 
went off O. K. 

About two weeks afterwards, a 6-in. cast-iron extra 
heavy elbow on the header developed a leak and when 
covering was removed, showed a erack about 214 in. long. 
The other instance was the result of a mistake in under- 
standing orders given to a subordinate. A boiler in a 
hattery had been cut out and fire drawn to cool down 
for washing out. The man was told to blow down the 
hoiler until water was 1% in. high in the glass and then 
to run in some cold water until it was up to the second 
gage cock and let it stand. He became confused some- 
how and went up on top of the boiler, loosened the bolts 
on manhole crabs, hooked the block and tackle to the 
manhole plate, took the bolts and crabs off and punched 
the plate in with 4 by 4-in. timber. There was some 
pressure on the boiler, just how much I don’t know; but 
when the plate went in, the water came out and Mr. Man 
got one of the hottest baths of his life. 

Now, other fellows can ‘‘take a chance’’ if they wish, 
but after these two experiences I am strictly in favor of 
Safety First, although it may take a little longer. 

Some time ago a friend of mine tried a stunt in his 
plant which, if a place could be equipped to handle the 
idea, would be quite a fuel saver. Others may have 
heard of it, but it was a new one on me and I never 
saw anything in print like it. His idea was to cut a 
hole in the breeching, connect a fan and draw the hot 
gases from the breeching and pass them under a boiler 
that had been washed out and ready to fire up again. 
He got the boiler hot all right before fire was started on 
the grates, but the fan he had would melt out the bear- 
ings handling the hot gas. He did not attempt to burn 
the gas, just simply passed it through the boiler and 
back to the breeching. Frep S. RuTLEDGE. 


It’s the Little Leaks that Count 


To sHOW what a little leak in a steam or water pipe 
and its connection is able to do in the course of time, 
I relate the following: 

The blowoff pipe comes through one of the side 
walls of the boiler setting and is arranged as shown 
in Fig. 1 at A. The pipe is equipped with a regulator ; 
Y, blowoff valve next to the eross A. Next to the valve 
an asbestos packed cock is located which is only closed 
should the regulator valve leak. About 9 ft. above this 
blowoff pipe, a 2%%4-in. steam line is located as shown 
in Fig. 1 at B, furnishing steam into the factory for 
heating and manufacturing purposes. In this steam line 
was a tee where the middle opening was reduced from 
21% to 114 in. with a nipple and valve next to the tee. 
This branch furnished steam to an injector. For some 
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reason, the injector was disconnected from the line, as 
was also the pipe up to the valve B. In disconnecting 
the pipe from the valve, the bushing sprung a leak, 
which was not repaired, and the water of condensation 
kept on dropping onto the nipple C between the cross 
and blowoff valve until this had rusted away at the 
point where the water came in contact with it to such 
an extent that the boiler inspector noticed it and while 
examining he drove a hammer clear through it. Had 
these conditions not been noticed by the inspector, it is 
hard telling what would have occurred in a short time. 

That was a case of carelessness; the leak, of course, 
was not bad and no eseaping of steam was heard in the 
boiler room, hence I suppose the engineer did not give 
the matter any attention until the little leak nearly 
caused a shutdown of the plant, perhaps injuring some- 
one by scalding if the nipple had let go unexpectedly. 

The nipple was renewed at once, and the leak in 
the steam line was repaired by removing the bushing 
and placing a plug in its place. 
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No doubt there are many more steam plants where 
there are little leaks, but no attention is given them, 
though during the meantime they are perhaps ruining 
some apparatus unknown to the engineer. To be on the 
safe side, any little leak should be repaired at the first 
opportunity to avoid trouble and eliminate waste. 

H. A. JAHNKE. 


College Education and Practice 

[ HAVE read with interest J. B. Ficklen’s article 
entitled ‘‘College Education and Practice,’’ published 
in the July 1 issue, and | believe that his view on this 
subject is a bit distorted. Inasmuch as a man spends 
4 yr. of his life and considerable money on a college 
education, it seems to me that he should get the things 
in college that it is impossible to get outside. Why 
spend good time and money on getting mediocre prac- 
tical experience in college while one can get any amount 
of such experience and better ‘‘out on the job’’? 

Mr. Ficklen asks, ‘‘How can a college man go forth 
and give the order to brace this joist, ete., if he has not 
had the practical side of it in college?’’ How many 
contractors hire a man fresh from college to run a job? 
Ninety per cent of the men just out of college usually 
take subordinate positions where they are not expected 
to give orders, but where they gain more practical expe- 
rience in six months than they could gain in four years 
of the most practical and ‘‘shop-hewn’’ of college 


‘ 


courses. 
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I believe an engineering course should be well 
sprinkled with economics, business law, business prin- 
ciples and practice and courses which will be of great 
value to the man 5 or 10 yr. after he has graduated 
from college rather than specialize on practical shop 
work, which is beneficial during the first six months 
after graduation but becomes of small value a year 
after the man has left college. 

Too many of our engineers are strictly technical and 
lack the broader viewpoint which is highly essential to 
.any sort of real success. I am strong for a broad, gen- 
eral engineering education and have little use for the 
shop course; there are too many trade-schools which 
compare very favorably with the latter type of course. 

Some of our colleges and universities are awaken- 
ing to this need, namely a broad and general engineer- 


ing course. G. S. Braprorp. 


Firing Boiler Furnaces 


WHEN one travels around and sees firemen in dif- 
ferent plants using differeng methods to make the most 
steam, he finds out what kind of a fire will keep the 
damper closed. One man will tell you that a fire level 
all over, No. 3 will do the best; another will carry it thin 
in front, inclining upward to bridge wall, No. 2, and 
another uses the coking method high in front and taper- 
ing down to bridge wall, pushing the front back instead 
of putting fresh coal on back, No. 1. 

The real test for each method is when boilers are 
working above rating, because any old way will keep 
the damper closed with half a load. I have seen and 
tried enough of all of these methods in the past 25 yr. 
to convince me that if method No. 1 is used when the 
maximum amount of steam is needed, it has been the 
safest way of insuring plenty of steam, at least 12 in. 
high in front, inclining downward to about 4 to 6 in. 
at the bridgewall and seldom putting on any new coal 
at the back of the grate for 3 ft. in front of the bridge- 
wall, but pushing that which has been coking at the 
front back and after a short interval firing up in front 
for coking again. 

I have never seen a better method used than this, 
both for making steam and burning smoke, because the 
fire near the bridge wall is kept bright all the time 
which burns the gas off the coking pile on the front of 
the grate. This principle is followed in most mechanical 
stokers whose grates incline downward as in No. 4. 
The coal is piled high in front and tapers to quite thin 
at the bridgewall and it needs no statement here as to 
the steam-making qualities or smoke consuming features 
of this method. 

Another proof of the efficiency of this method came 
in my own experience while using forced draft. Those 
who have used a fan system of forced draft have found 
out that the fan will tell the fireman when he is firing 
right or wrong because if you are doing right the fan 
will not have to make up for your bad firing, hence it 
will stop when the damper closes, if so connected. In 
this ease, I had a new fireman and I noticed that the 
forced draft fan would keep running about all day 
so I looked at the fire and found that he was carrying 
his fires light in front and high behind as in No. 2. 
I told him to reverse this method and to pile eight shov- 
elfuls in front and only four shovelfuls in back. This 
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kept the back low and bright, and in a short time the 
forced draft would stop because it was not needed, as 
the damper would close, thus showing that a better 
method was being used and more steam being made. 
He admitted frankly that high in front and low behind 
did the trick, giving us all a great relief from the con- 
tinued howling of the forced draft fan. 

In this case, as in all other cases, a draft gage is 
a good thing when attached over the fire, and if watched 
occasionally will tell the fireman when air holes occur 
in the fuel bed quicker than the steam gage because a 
slight hole in the fire will show less draft on the gage. 








FUEL BED IN DIFFERENT FIRING METHODS 


I have seen the steam drop numerous times when the 
cause was due entirely to a high fire behind and mostly 
of unburnt coal practically banked behind, but bright 
in front. 

If No. 3 method is used, I find a great tendency 
gradually to build it up behind because not so much 
is consumed on the back half of the grate even with 
11% in. of forced draft; there is nothing better than the 
fan to tell you this. 

I have used the foregoing methods while burning 
as high as eight parts of anthracite screenings mixed 
with only one part of bituminous coal. This fuel, of 
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course, had to be thoroughly mixed and well spread 
over the fire light and often, while straight soft coal 
van be fired heavier, but with all kinds of fuel, I find 
this method, together with a little horse sense, is sue- 
cessful when other ways fail. 

In another instance a fireman came to me and said, 
‘‘T guess I have lost the steam, as it is going down all 
the time.’’ 

In looking into the fire I found it low in front and 
high behind. I simply raked the back to the front, 
making it high in front and low behind, and did not 
put any new coal on. At once the steam started upward 
and soon closed the damper. After some time the fire- 
man came to me, saying, ‘‘ Well, I guess I might as 
well go home.”’ 

‘*What’s up?’’ I inquired. 

‘“Well,’’ said he, ‘‘there is nothing to do as I haven’t 
touched that fire since you did.’’ 

It was this high back fire that was mostly unburnt 
and would not let the draft pull through it. This kind 
of a fire will pull pressure down quicker than clinkers 
on the grate. A. C. WALDRON. 


Safeguard Against Pressure on Suction End 
of Pump 


IN THE modern power station using centrifugal boiler 
feed pumps, there is a feature in the design of some 
makes of pumps that is overlooked. This feature is that 
the suction or low pressure end is not made to withstand 
the pressures that are pumped against it by the higher 
stages. , 

During the regular operation of the pump, this 
is of no consequence; but when the pump is shut down 
and the valve in the suction line closed, if dependence 
is placed in the discharge check valve, and it should leak, 
the pressure from the feed line will accumulate through- 
out the pump, subjecting the lightly constructed suction 
end to the full feed line pressure. A safeguard against 
this is, of course, a small water relief valve set a little 
higher than the suction pressure—this valve to be placed 
between the pump and the valve in the suction line. 

JoHN F. Hurst. 


Watering Coal 


HAVING READ the able article on this subject, on page 
714 of the July 15 issue, and noting its well balanced 
theory, it appears as if the subject might be profit- 
ably continued by submitting a chapter on the prac- 
tieal side of the question. 

Having received a lot of coal that was very dry, 
I proceeded to make two tests, the sole object of which 
was to determine the comparative value as far as the 
actual evaporation of water is concerned, of dry and 
wet coal. These tests were conducted under the same 
conditions otherwise as the coal was from the same lot, 
and the rate of combustion as nearly alike as conve- 
nient. A forced draft of about one-half inch of water 
was maintained under the grates by an Argand blower. 


Test No. 1. Dry Coa 


WPCA NG TORE 2 Minds oo dn BA aes ca ine ae se 10 hr. 


LASS TT plo, PRES te gene a ee eS 4181 lb. 
ER Tae SI ere te ie ie es Osi), gts vay 1000 Ib. 
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 secines ge RET RETR EET E CEE CET TELL OL EOE RECT 5181 Ib. 
Premeetiom OF MMIGTO.. 0. 2c cccccsctscss 4.18 to 1 
Coal per square foot per hour............... 17.3 lb. 
de re re 134.4 Ib. 
er MINE A 5h sar adee enc cwrwnsanew 43,020 lb. 
Water evaporated per pound of coal......... 8.3 Ib. 


Test No. 2 


Stated weight is of dry coal. It was then wet down 
with all of the water that it would absorb. 


ENN 5 bein cuddoeenaenew es 10 hr. 
i Se ee eee er oe we 3666 lb. 
I Soo aaah wal Ge acide nel a Srae wae 780 Ib. 
Mitte ees ayincn kien ee eke ane Aes 4446 lb. 
pees 3 per cent moisture... .......02.000005 133 1b. 
PEN tS nV e cies cue che ce case waa 4313 Ib. 
eo re rrr 4.7 to 1 
Coal per square foot per hour.............. 14.4 Ib. 
SY Sos pb oak ca asanadowaevaws 121.5 hp. 
III. 90 5. op av ben was ekarewas 38,880 Ib. 
Water evaporated per pound of coal......... 9 Ib. 
Increased evaporation due to wet coal........ 9% 


W. H. WAKEMAN. 


Regarding Telegraphy 

THE worpD ‘‘telegram’’ is so well understood by most 
of us who use the telegraph from time to time, that even 
to mention the word conveys the impression that the 
message was sent by wire. Few, however, know how 
such epistles came by the name. 

When that avenue of communication was first opened 
up to the public, it was customary for each person to 
style it in his own phraseology; for example, ‘‘I re- 
ceived a message.’’ ‘‘I sent a dispatch.’’ ‘‘Did you re- 
ceive a telegraph message?’’ and so on. In 1850, how- 
ever, it is related that Judge Brown, of Ogdenburg, 
N. Y., who used the new system quite frequently, con- 
cluded that it was good enough to have a name of its 
own, so he gave the world the word ‘‘telegram,’’ and 
because it was an excellent coinage it has lasted. 

Another question that may be of interest is, how long 
would it take a telegram to go around the world? Of 
course the answer is largely problematical, but in a 
test made several years ago, a telegram that started from 
New York, went across the Atlantic, Pacifie and the 
land between them, made the entire circuit in 12 min. 

Several years since, feeling that ‘‘wireless teleg- 
raphy’’ was a rather long-drawn-out way to express 
that art, I suggested that the newcomer be known as 
“‘ethergraphy’’; but for some reason, best known to 
the rest of the world, it was not received with favor. 
At least I have never heard that it was. 

J. B. Dition. 


As A means of preventing future famines in certain 
poorly watered districts of northern China, the Ameri- 
can Red Cross, as part of its famine relief work, is 
aiding the farmers in the construction of wells with 
which to irrigate their land. Particularly in the hill 
districts they have relied chiefly on rainfall. No ade- 
quate scheme of ditch irrigation can be devised, as the 
entire water supply lies at the same level as the water in 
the wells. It is expected that each well will irrigate 
about 3% acres. 
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What Are Your Answers? 


WIiAT RELATION should there be between the heating 
surface of a boiler and the combustion rate of coal? 

2. What effect has the angle on the strength of a 
crowfoot brace ? 

3. What is the relation between the weight of air 
and that of steam? 

4. Why is the butt end strap on a connecting rod 
made heavier? 

5. In any type of cross-compound engine, should 
the low-pressure cylinder have the same mean effective 
pressure as the high-pressure cylinder? READER. 


Scored Pump Cylinders 


| HAVE CHARGE of several single cylinder double 
acting steam pumps, 10-in. diameter water cylinder by 
12-in. stroke. . These pumps are at present fitted with 
two-piece water pistons, using hydraulic spiral packing. 

I am experiencing a great deal of trouble because 
the sleeves of the pumps are scoring very badly. They 
are used for boiler feed service, pumping at 30 strokes 
per minute against a boiler pressure of 100 lb. per 
sq. in., temperature of boiler feed water 200 deg. The 
pumps have been in service 3 yr., running continu- 
ously. New brass lining sleeves were fitted to these 
pumps a year ago and are at present badly cut. I have 
tried various makes of high grade hydraulic fibrous 
packing, have exercised the greatest care in packing 
the pumps and renew the packing at intervals of one 
month. The suction water to the pumps is apparently 
clean and free from scale, but the liners seem to score 
in spite of all precaution. 

I am thinking of equipping these pumps with solid 
metal pistons and snap metal packing rings. Would 
it be practical to fit the pumps with new brass sleeves 
and use solid cast-iron pistons with cast-iron snap pack- 
ing rings? Would the weight of this piston be exces- 
sive and cause excessive wear. If any of the readers 
have had similar pump difficulties, their opinions would 
he appreciated. E. G. M. 


Examination Questions 


WHat 1s the best method to start a direct connected, 
condensing compound engine? 

2. How would you make a shop inspection of a 
Pennsylvania standard boiler? 

3. How would you make a shop inspection of a 
standard type boiler under Michigan rulings? 

4. Why is it that the state of Michigan does not 
approve of externally fired boilers of greater diameter 
than 84 in.? C. E. R. 
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Heating System 

ReptyInG to E. F. J., whose question appears on 
page 735 of the July 15 issue of Power Plant Engineer- 
ing, I think the 54-in. by 14-ft. boiler is of sufficient 
size to supply heat for the 8000 sq. ft. of radiating sur- 
face mentioned with a vacuum system, preferably a 
vacuum return pump. I fail to see where there is any 
advantage in using a dry vacuum pump as he states. | 
never heard of one being used on a heating system. The 
steam pressure could be raised up to the setting of the 
safety valve, 75 lb., and using a running pressure of 
65 or 68 lb. on the boiler will give a higher tempera- 
ture to the steam leaving the boiler than would be ob- 
tainable with 1 to 2 lb. pressure. ‘This higher pressure 
will run the vacuum and boiler feed puinps as well as 
furnishing pressure for handling the fuel oil. But one 
inconvenience is experienced in some cases when atom- 
izing the oil with a steam jet, the condensate carried 
with the steam affects the flame at times, though not to 
such a degree as to prevent successful operation. Hence 
air is used where possible for atomizing. 

The boiler is a trifle small to evaporate the large 
volume of water required at 1 to 3 lb. pressure, because 
the difference in the temperatures requires a larger 
volume to be evaporated to carry the required heat 
through the building at the lower temperature on pres- 
sure. By using a vacuum pump, which will be of smal! 
size for 8000 sq. ft. radiation, and a feed pump with 
an open heater of some water storage capacity, the ex- 
haust steam from the pumps can be used to heat the 
feed water entering the boiler. The pumps would prob- 
ably require from 4 to 8 hp. for all of them. Then the 
heater is placed below the level of the returns so the 
returns can flow to the heater by gravity if desired to 
shut down the vacuum pump, and the float overflow 
valve will make the heater serve as a receiver tank and 
a trap when the feed or vacuum pump is not running. 
This makes a very economical plant to operate. 

The reducing valves would permit of any pressure 
desirable being used on either section of the system and 
by having a stop valve in the return pipe from each 
section where it connects with the suction pipe of the 
vacuum pump or heater, the valve could be throttled to 
prevent annoyance from the higher pressure line de- 
stroying the vacuum or raising the pressure on the other 
line. The first cost of the installation is much more than 
a system using traps and return traps, but the gain in 
economy and convenience of operation is more than 
enough to offset this; it will pay the difference, in this 
case, in one season. 

The return trap is more expensive to operate than 
a pump because it has to be filled with live stevm to the 
full volume of the trap to equalize the pressure in the 
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trap with the pressure in the boiler in order for the 
water to be forced into the boiler. This: volume of 
steam must be condensed or exhausted from the trap 
each time it empties or it will not fill again, and this 
exhaust steam is equal in cubical volume to the volume 
of the water and even more if any make-up water is 
used, because the difference in temperature of the water 
entering the trap and the steam will condense some of 
the steam entering the trap to force the water out. 
Then with a feed pump it can be regulated at any de- 
sired speed to keep up the water in the boiler and the 
vacuum pump keeps the return pipes clear, storing 
any excess water in the heater or hot well until it is 
needed. 

With a vacuum pump controlled by a vacuum regu- 
lator, the regulator can be set for any desired vacuum 
on the system from 3 in. to 20 in., which insures the 
pockets in the heating system being kept free from 
water which causes sluggish circulation. When a low 
vacuum is carried it does not require much pressure to 
operate the vacuum pump, but more power is consumed 
when the vacuum is carried at 20 or more inches. Steam 
still has a temperature of 187 deg. when flowing into a 
vacuum of 12 in. and this is far better than hot water 
for so large a plant. If it is desired to increase the 
pressure on the system to meet changes in weather con- 
ditions, it is only necessary to change the setting of 
the reducing valves; but if a higher pressure was car- 
ried while operating on a gravity return system, it would 
be wise to change the sheet iron radiators to iron as a 
matter of safety, installing radiators which will stand 
a higher pressure. I have no data at hand on the per 
cent of efficiency of the return trap compared with the 
feed pump, but the expense of keeping the valves of 
the trap tight and in perfect order, plus the loss of 
the steam used in operating the trap is, in my judg- 
ment, more than the cost of operating the feed pump 
where the exhaust steam can be used to heat the feed 
water end still have some heat left as a byproduct to 
turn into the heating system, if desired. The amount 
of fuel required to operate the pumps can be computed 
from the horsepower required to run the pump and then 
make calculations from the kind of fuel used per horse- 
power-hour. The vacuum pump can be attached to the 
return pipe of any new or old heating system, at almost 
any pressures used and operated to good advantage, if 
the leaks on the system are kept tight to exclude air and 
provision made to use traps or valves on the high pres- 
sure return lines; but if the exhaust steam from the 
pump is used in the heating system, an oil separator 
must be used between the heater and the heating sys- 
tem or other means provided to separate the cylinder oil 
carried with the steam into the heating system from the 
returns, to prevent the oil getting into the boiler. 

The boiler capacity at minimum efficiency is around 
50 hp. and may be worked up even higher by forced 
firing. R. A. CuuTra. 


Surface Condenser Operation 


Ir HAs been called to our attention that the figures 
given on p. 778 of the Aug. 1 issue, based on heat 
balance calculations, are likely to be misleading and 
to arouse unwarranted hopes of performance. We give, 
therefore, a different method of caleulation based on 
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the experience of a large condenser manufacturing com- 
pany. 

Data given were: 

Barometer, 29.39 in. mereury at 67 deg. 

Steam condensed per hr., 365,000 Ib. 

Vacuum at condenser, 27.76 in. mereury at 80 deg. 

Temp. exhaust steam, 98 deg. F. 

Temp. cooling water, inlet, 60 deg. F. 

Temp. cooling water, outlet, 71.5 deg. F. 

Temp. condensate in hot well, 89 deg. F. 

Condenser surface, 50,000 sq. ft. 

Heat transfered to the condenser from the steam 
would be: 

h’ = (H—32) — (3412 water rate) — (t.—382) 
where, H is the total heat in steam at the turbine throt- 
tle; ‘‘water rate’’ is the pounds of steam used per 
kw. hr.; and t, is the temperature of the condensate in 
the hot well. 

Assuming initial steam pressure of 175 Ib. and 

superheat of 100 deg. the value of H will be 1255. With 
a water rate of 11.5 lb. per kw. hr., the value of h’ 
will be: 
h’ = (1255—32) —(3412—11.5) —(89—32) = 870 B.t.u. 
This value in practice is usually about 900 B.tu. The 
temperature of 89 deg. for condensate is low, probably 
due to dirty tubes or air leaks. 

Cooling water per pound of steam will be: 

h’ -— (t.—t,) == 870 ~ (71.5—60) = 870 ~ 11.5 
75.6 Ib. 

For 365,000 lb. of steam per hr., this will give 
365,000 « 75.6 = 27,594,000 lb. cooling water per hr., 
or dividing by (8.33 & 60), about 55,200 gal. per min. 
This is 20 per cent less than given by the other method 
of calculation. 

Correction of vacuum was properly figured, giving 
an absolute pressure of 1.65 lb. in the condenser, cor- 
responding to a temperature of 95 deg. F. 

To figure the heat transfer A U d, where A is sq. ft. 
of condenser surface, U the heat transferred per sq. ft. 
per hr. per degree of mean temperature difference be- 
tween steam and cooling water, and d that mean tem- 
perature difference, we have: 





in 

d == (t.—t,) + loge 
—_— 
95—60 





= (715-60) + log. —— 
95—71.5 

= 11.5 + log, 1.49 = 11.5 -+ 0.399 = 28.85 deg. 

Since A U d = wh’, we have 
U = wh’ ~ A d = (365,000 x 870) 
= 220 B.t.u. 
which is lower by 26 per cent than by the other method, 
and lower than it should be, probably due to dirty tubes. 

A value common in practice is 400 B.t.u., although 
better results ean be obtained by keeping the condenser 
in the best of condition. The values of 700 to 1000 
mentioned in the previous discussion are from laboratory 
results and with steam free of all air. 


(50,000 * 28.85) 





Lack of Boiler Capacity 
IN THE issue of June 1, page 580, ‘‘Operator’’ asks 
for a criticism of a set of diagrams. I am inclined to 
think his trouble is more lack of boiler capacity than 
engine trouble. Unfortunately, he does not say what his 
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average electrical output is, but I feel sure that if it 
is anywhere close to full capacity he would need more 
than two 18-ft. by 72-in. boilers. The horsepower re- 
quired to run a 250-kw. generator at capacity would be, 
allowing 85 per cent mechanical efficiency, 250 --- 0.746 

0.85, or 394 hp. ’ 

Assuming a water rate of 23.5 lb. per hp.-hr., which 
is a fair figure for this type of engine, I find that the 
boiler horsepower required is 

B.hp. = 23.5 -- 34.5 & 394 = 268 hp.. 

Practically, you could add 10 per cent to this figure 
to make it 295 hp., as [ imagine you have also the 
usual auxiliaries, such as feed pump, stoker engine, etc., 
to add to the total. 

A horizontal return tubular boiler, 18 by 6 ft., gen- 
erally has from 1200 to 1500 sq. ft. of heating surface, 
depending on size and number of tubes. This, allow- 
ing 12 sq. ft. of heating surface to the horsepower, fixes 
the horsepower of the boiler at 100 to 125. This would 
give you 250 boiler hp. for the two boilers, allowing 
the greater value. Your over rating is then (295 — 250) 
- 250 * 100 = 18 per cent. 

Ree. A. Woops. 


Steam Loop; Governors 


Wuar 1s the steam loop and where is it used? 
2. What is the difference between an inertia and 
J. N. G. 


a centrifugal governor ? 
ANSWERS 


THE ‘STEAM LOOP’’ is a system of piping by means 
of which water of condensation in steam-pipes is auto- 
matically returned to the boiler. In its simplest form 
it consists of three pipes, which are called the riser, the 
horizontal and the drop-leg. When the steam loop is 
used for returning to the boiler the water of condensa- 
tion and entrainment from the steam-pipe through which 
the steam flows to the cylinder of an engine, the riser 
is generally attached to a separator; this riser empties 
at a suitable height into the horizontal, and from there 
the water of condensation is led into the drop-leg, which 
is connected to the boiler, into which the water of con- 
densation is fed as soon as the hydrostatic pressure in 
the drop-leg in connection with the steam-pressure in 
the pipes is sufficient to overcome the boiler-pressure. 
The action of the device depends on the following prin- 
ciples: Difference of pressure may be balanced by a 
water column; vapors or liquids tend to flow to the point 
of lowest pressure; rate of flow depends on difference of 
pressure and mass; decrease of static pressure in a 
steam-pipe or chamber is proportional to rate of con- 
densation; in a steam-current water will be carried or 
swept along rapidly by friction —Kent. 

2. Both the inertia and the centrifugal governor 
are made in the form of shaft governors which so ad- 
just the position of the eccentric as to alter the point 
of eutoff. The centrifugal governor depends for its 
action wholly on the centrifugal foree developed in two 
or more weights. The inertia governor consists essen- 
tially of two weights mounted rigidly on a bar which 
is so attached to the flywheel of an engine as to alter 
its position, depending on the change of speed of rota- 
tion of the flywheel. Its action depends principally on 
the inertia of the weights, that is, the resistance of 
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these weights to being moved or stopped. As the engine 
tends to speed up, the weights lag behind the flywheel 
and so alter the position of eccentric that the cutoff is 
shortened. As the engine slacks up, the weight of the 
inertia bar tends to carry it forward with the effect 
that the cutoff is lengthened and more steam supplied 
to the engine. 


Power to Compress Air 


A TWO-STAGE intercooled air compressor, size 25 by 
15 by 18 in., driven by a cross-compound condensing 
engine at 70 r.p.m., compresses air to 55 Ib. gage. 

What horsepower would be required to do this work ? 

What saving in power is effected by using a condenser 
and on intercooler? READER. 

A. The work required to compress air varies with 
the conditions under which it is accomplished. First 
there is what is called adiabatic compression in which 
the air neither receives nor gives up heat during the 
process and then there is the isothermal compression in 
which the temperature of the air remains constant dur- 
ing the change. Neither of these processes is obtained 
in actual practice. The first would mean that the eylin- 
der walls, head and piston of the compressor would 
have to be perfect non-conductors of heat or that the 
compression. would have to take place with such speed 
that there would be no time for the transmission of heat. 
To obtain isothermal or constant temperature compres- 
sion, it would be necessary to cool the cylinder and run 
at such a speed that the heat generated due to compres- 
sion would be dissipated as it is formed. In actual prac- 
tice it is assumed that the compression is intermediate 
between adiabatic and isothermal. PV" —C is the gen- 
eral equation for change of state. For an isothermal 
change, n = 1; for adiabatic, n = 1.4, an experimentally 
determined exponent. For our purpose we can assume 
n= 18. 

The work done in a two-stage compressor per stroke, 
assuming perfect intercooling, is given by the equation 

W, + W, =n-> (n—1) p,V, X 

[2— (p,+-p,) &—*) +*"—(p,+p,) @— * 9] 
where W is the work, p,, p. and p, are the initial, inter- 
mediate, and final pressures, V, is the initial volume 
per stroke. 

To obtain best economy, 

(Ds > Pz) ear as + (p. = -p,) eer ee 


must be a maximum, which it is when p, = Vp, Pi. 
Substituting, then, this value for p., in the work equa- 
tion and simplifying, we get 
WwW, + W, =n- (n—1) p,V, X 
[2—2 (p,-p,) °—» * J 
Evaluating this equation, we obtain 
W =1.3 + 0.3 & 144 & 14.7 & 0.7854 
X (25)? & 18 +1728 K 
[2—2 (69.7 = 14.7) (0% + 2-9)] 
= — 18,500 ft.-lb. 

The negative answer indicates simply that work is 
being done on the air instead of the air doing work in 
the cylinder. 

If the compressor is double acting and is running at 
70 r.p.m., the work in foot-pounds per minute would be 
18,500 & 2 & 70.0 = 2,590,000 ft.-lb., and the horse- 
power 2,590,000 -:- 33,000 = 78.5 hp. 
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Allowing for 85 per cent mechanical efficiency of the 
engine and compressor, the engine indicated horsepower 
would be 78.5 ~ 85 = 92.5. 

Without intercooling, the work necessary to compress 
this air would be 

W =n-> (n—1) p,V, [1— (p,--p,) @—Y +7] 
= 130.3 K 14.7 « 144 x 0.7854 
X (25) 2? K 18-1728 x 
[1 — (69.7 --14.7) (93 + 1)] 
= — 20,300 ft.-lb. 
The horsepower required would be 
20,300 « 2 & 70 - 0.85 - 33,000 = 101 hp. 
The saving by intercooling is then 
101 — 92.5 = 8.5 hp. or 
8.5 +- 101 = 8.4 per cent. 

The gross percentage of gain in the horsepower of an 
engine running condensing as compared with non-con- 
densing operation is 100 « P, -~- P where P, is the 
reduction in back pressure, pounds per square inch and 
P is the mean effective pressure running non-condensing. 
Roughly, 1 lb. mean effective pressure is gained for each 
2 in. of vacuum used. 

The result of using a vacuum in connection with this 
engine would not be to increase the power, which is fixed 
at 92.5 hp., but to increase the horsepower hours per 
pound of steam used, ie., to decrease the water rate. 


Heat Equivalent 


Witt you kindly answer the following questions for 
me? 

1. At what temperature is water at its greatest 
density ? 

2. If one watt is equal to 44,236 ft.-lb. or 0.0568 
B.t.u., how long will a current of one ampere under a 
pressure of one volt have to flow to produce 0.0568 
B.t.u.? 

3. What is the heat equivalent of one kilowatt-hour ? 

4. It is claimed that 20 amp. at 110 v. will heat 114 
gal. of water per minute from 60 to 200 deg. F. Is 
this so? G. A. P. 


ANSWERS 


Water is at its greatest density at 39.2 deg. F. 

2. A current of 1 ampere at 1 volt is one watt, 
which is equivalent to 0.05686 B.t.u. per min., therefore 
this current would have to flow for 1 min. to supply 
0.05686 B.t.u. if the conversion were perfect. To sup- 
ply 1 B.t.u. would require 17.6 min. 

3. From the foregoing 1 kw.-hr. is equivalent to 
1000 « 60 X 0.0568 = 3411 B.t.u. 

4. One gallon of water at 60 deg. F. weighs 8.33 
lb. To heat 11% gal. per min. from 60 to 200 deg. F. or 
140 deg., would require 8.33 & 14% & 140 = 1750 B.t.u. 
per min. 1750 B.t.u. per minute is equal to 1750 & 60 + 
3411 = 30.8 kw. At 110 v. this would require 30,800 — 
110 = 280 amp. If 20 amp. only are available, the time 
required would be 280 -— 20 = 16 min. to accomplish the 
desired results. 


Boiler Horsepower Required 
WILL you kindly inform me of the necessary steps 
required to calculate the boiler horsepower required to 
run ‘a 1000-kw. direet-connected steam turbo-generator ? 
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Steam consumed by turbine 17.7 lb. per kw. at 150 |b. 
gage pressure. Efficiency of generator set 80 per cent. 
F. W. R. 

A. If the generator develops 1000 kw. and the effi- 
ciency of the set is 80 per cent, the indicated power of 
the turbine would have to be 1000 -- 80 = 1250 kw. 
If the water rate is 17.7 lb. per kw., 1250 & 17.7 = 
22,125 lb. of steam will be required per hour or the 
actual evaporation of the boiler will have to be 22,125 
lb. per hr. If your feed water is at a temperature of, 
say, 150 deg. F., the heat supplied per pound of water 
will be 1195 — 150 + 32 = 1077 B.t.u. (These fig- 
ures for the heat of the steam are obtained from a 
steam table.) The equivalent evaporation, from and at 
212 deg. F. would be 1077 —- 970.4 22,125 = 24,555 
lb. As one horsepower is equivalent to the evaporation 
of 34.5 lb. of water from and at 212 deg. F., the boiler 
horsepower required would be 24,555 -- 34.5 = 710 hp. 


Belt Speed 


CAN YOU give me the rule for computing belt speed ? 

2. What gain in power is made by increasing the 

pulley diameter? If, for instance, I am driving a 10-in. 

pulley from a 72-in. drive wheel, what power would be 

gained if I substituted a 14-in. pulley for the 10-in. one? 
J. W. W. 


ANSWERS 


THERE ARE various empirical formulas for deter- 
mining the horsepower which a belt can transmit. For 
a single belt 

Hp = b X v + 800 
and for a double belt 

Hp = b X v-+ 500 
are equations which are frequently used. These can 
of course be turned around to give the belt speed neces- 
sary to transmit a given horsepower with a given width 
belt. In the first case 

b= 800 & hp Vv 

2. In some eases the power transmitted to a shaft 
may be inereased by increasing the diameter of either 
or both pulleys, because in this way the are of con- 
tact is increased. An increase in the driven pulley 
diameter will increase its are of contact but at the 
same time it will decrease that of the driving pulley. 
It must also be remembered that a larger diameter 
driven pulley will mean a slower driven shaft speed 
and an increased torque. 

An increase in the size of the driving pulley will 
mean that the rim speed and consequently the belt speed 
will be increased and therefore a narrower belt may 
be used to transmit the same power. 


Proposed Hydroelectric Plant in Wyoming 


DuRING a recent discussion between the reclamation 
service of the federal government and the state of 
Wyoming pertaining to the use of water from the 
North Platte River, the matter of erecting a 100,000- 
hp. hydroelectric station from two dams on the North 
Platte, one in Seminole Canon above Casper, and the 
other near Guernsey were discussed and approved by 
the reclamation service. J. B. Dition. 
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Problems in Human Engineering 

Of all the problems with which the engineer must 
deal he finds the human element the most perplexing, 
most uncertain and he never knows when his solution is 
100 per cent correct. The problem is only started when 
aman is employed at a salary which he accepts as satis- 
factory and he has gone through the probation period 
and has proved to be a capable and desirable employe 
so far as the duties assigned to him are concerned. The 
big problem is to surround that man with an environ- 
ment which will keep him happy at the employment 
to which he may be assigned. No two men have ambi- 
tions exactly alike and the ambitions of every man 
change as his experiences and accomplishments broaden. 
Age, also, has its influence on the spirit of every man. 
Who is it that can write a universal prescription for 
happiness or contentment ? 

In attempting a solution to at least part of these age 
old problems of human engineering, modern industry 
has developed organizations within companies known as 
mutual benefit associations and although there have been 
failures, we have today in this country a number of 
such associations that have proved eminently successful 
in giving to their members contentment and advantages 
which reflect definitely in their work. How this is 
accomplished by one association is told by Mr. Anderson 
on other pages of this issue where we find six principles 
laid down as necessary for the foundation of a suc- 
cessful mutual benefit association, but back of it all is 
the Golden Rule. 

That such associations have good cause for existing 
and thriving, we have only to compare some of the 
statistics given by Mr. Anderson in regard to time 
lost by sickness with figures contained in the recent 
report of the committee on elimination of waste in indus- 
try appointed by the Federated American Engineering 
Societies. 

We note in this report that in the state of Wisconsin 
the costs to employers for medical and surgical aid and 
hospitals’ bills, and the overhead expenses of insurance, 
equaled 86 per cent of the actual compensation paid 
to workmen. These figures do not include expenses 
incurred by workmen for such services. 

In 1909 the average loss of time per person per. year 
on account of illness was 13 days, estimated today as 
8 or 9 days, yet Mr. Anderson reports that the average 
number of days lost per case of sickness was only 11.3, 
while the average loss, we calculate, for the entire mem- 
bership on account of both sickness and accident amounts 
only to 5.8 days. This means at least more than 25 per 
cent reduction in lost time, as compared with the general 
public, due to health in an industry recognized as 
dangerous. 

Not alone in the matter of health is such an asso- 
ciation of benefit to its members and the industry, but 
it has proved, where successfully managed, a channel 
through which many other problems are continually 
being solved. For example, in this report on the elimi- 
nation of waste a number of recommendations are made 
from which we select the following as questions which 
should rightfully come before a mutual association for 
discussion before ways and means for their accomplish- 
ment are put into operation: Maintenance of plant and 
equipment, uniform cost accounting, methods of wage 
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payment, performance standardization, maintaining per- 
sonnel, improving health, prevention of accidents, 
increasing production, standardization of work, rules 
regarding restrictions, and improving industrial 
relations. 

It would be manifestly impracticable to organize 
mutual benefit associations along ‘the comprehensive 
lines outlined by Mr. Anderson where the employes are 
small in number, but the principles he advocates can 
well be made a code in the formulation of policies deal- 
ing with the relations between the owners and employes. 


The Watchdogs of the Power Plant 


Instruments are the watchdogs of the power plant. 
They indicate when and where wasteful methods or con- 
ditions are robbing you of valuable commodities just as 
surely as your barking dog warns you of a burglar 
attempting to break into your house. 

Would you, respected reader, calmly sit by and 
allow a burglar to rob your house, ignoring all the 
while the efforts of your watchdog to warn you? The 
chances are one thousand to nothing that you would not. 
Is there any reason then for ignoring the warnings of 
power plant instruments in regard to wasteful leaks and 
methods? No! Not a single one! 

Yet there are plants, not many fortunately, which 
have good instrument installations, but where no attempt 
is made to make use of them. It has been repeatedly 
said, in these columns and elsewhere, that no instrument 
installation is worth anything more than the scrap or 
secondhand value of the instruments themselves unless 
their records are intelligently interpreted and consis- 
tently applied in daily operation. The most perfeet 
instrument equipment and the most complete knowl- 
edge of their operation will not result in an increase in 
economy unless they are correctly used. 

It is not sufficient merely to install instruments 
throughout the power plant and expect the plant person- 
nel to use them. An adequate system of records goes 
hand in hand with a good installation of instruments. 
The readings of many instruments tell the operator 
nothing unless such readings are carefully recorded 
and compared over extended periods of time. Every 
variable must be permanently recorded in such a manner 
that its cause or effect upon other variables may be 
quickly ascertained and so that the chief engineer may 
determine the effect of one operating condition upon 
the other. 

Records kept in a haphazard manner are worse than 
useless, since they lead the man in charge to believe 
that he ‘‘knows what’s going om’’ whereas, if he had 
no records at all, he might suspect the existence of unfa- 
vorable conditions and be more wary as a consequence. 

An accurate record system is the means by which 
information furnished by power plant instruments is 
rendered available for the use of the engineer con- 
trolling operation. 

Now, the question may be asked, what constitutes a 
good record system? While it is evident that there are 
no hard and fast rules for planning a record system for 
any particular plant, there are nevertheless certain prin- 
ciples which should be incorporated in record systems 
applying to all plants. In the pages of this issue Claude 
C. Brown describes a record system which is in actual 
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Power Plant Slogans 


Keep and Analyze Operating Records in 
Every Power Plant. 

Develop Water Power Sites. 

Promote Health and Safety in Power Plants. 

Handle Coal and Ashes Mechanically. 

Employ Engineers for Engineering Work. 











use in a large Western plant. The forms which Mr. 
Brown submits are probably not direetly applicable to 
plants outside of his own, but the fundamental prinei- 
ples on which these forms are based may be easily 
determined and a corresponding set of forms made 
which will apply to the plant in which the reader is 
interested. 

As to instruments, the reader is referred to the 
article describing the plant of the Continental Motors 
Corporation as an excellent example of what a modern 
plant should contain in the line of indicating, integrat- 
ing and recording apparatus. 


Clean Business” 


By Dr. FRANK CRANE 


ETTER than big business is clean business. 

To an honest man the most satisfactory reflec- 
tion is not that his dollars are many but that they 
are all clean. 

What constitutes clean business? <A clean profit is 
one that has also made a profit for the other fellow. 
This is the most fundamental moral axiom in business. 
Any gain that arises from another’s loss is dirty. Any 
business whose prosperity depends upon damage to any 
other business is a menace to the general welfare. 

That is why gambling, direct or indirect, is criminal, 
why lotteries are prohibited by law, and why even 
gambling slot-machine devices are not tolerated in civil- 
ized countries. 

When a farmer sells a housekeeper a barrel of apples, 
when a milkman sells her a quart of milk, or the butcher 
a pound of steak, or the dry-goods man a yard of muslin, 
the housekeeper is benefited quite as much as those who 
get her money. 

That is the type of honest, clean business, the kind 
that helps everybody and hurts nobody. 

Of course as business becomes more complicated it 
vrows more difficult to tell so clearly whether both sides 
are equally prospered. No principle is automatic. It 
requires sense, judgment and conscience to keep clean; 
but it can be done, nevertheless, if one is determined to 
maintain his self respect. 

A man that makes a habit, every deal he goes into, 
of asking himself: ‘‘What is there in it for the other 
fellow?’’ and who refuses to enter into any transaction 
where his own gain will mean disaster to someone else, 
cannot go far wrong. 

A factory where many workmen are given employ- 
ment, paid living wages, and where health and life are 
conserved, is doing more real good in the world than 
ten charitable institutions. 


es Copyright, 1921, by Dr. Frank Crane. 
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New England N. A. S. E. Meets at 
Providence, R. I. 


NNUAL convention of the New England Division 
A of the N. A. S. E. was held this year in Providence, 

R. I. As has been the custom for some years, the 
convention was held in conjunction with the convention 
and mechanical exhibition of the New England Associa- 
tion of Commercial Engineers. The display of power 
plant accessories was not as extensive as was that of 
some previous conventions, but in quality, attractive- 
ness and valuable suggestions to progressive manufac- 
turers, master mechanics and engineers, the high stand- 
ards of the past were fully maintained. 

The convention and exhibition of this year took 
place on July 14 and 15 in Infantry Hall. The booths 
of the exhibitors occupied the large floor on the second 
story and were of neat appearance in a color scheme of 
green and white. Many of the exhibitors ornamented 
their booths with flowers and potted plants but there 
was no general decoration of the hall. 

The opening exercises of the convention took place 
in the exhibition hall at 8 p. m. on Wednesday and 
consisted of an address of weleome by Lieut.-Governor 


Harold J. Gross, and interesting speeches by E. F. Sal- 
isbury, president of the Providence Chamber of Com- 
merece; Dudley G. Kimball, president of the New Eng- 
land Association; Major W. H. Myrick, H. Nelson, 
secretary of the Chamber of Commerce, and officers of 
the association. 

The first formal session of the delegates to the con- 
vention was held in the upper hall of the building on 
Thursday. The proceedings opened with an address by 
Mayor Joseph H. Gainer, of Providence, who warmly 
welcomed the engineers on behalf of the city and noted 
with strong commendation the important contribution 
of the engineers to the industrial growth and prosperity 
of Providence. Dudley G. Kimball, president of the 
New England Association; E. H. Kearney, past national 
president N. A. 8S. E.; T. N. Kelsey, past president N. A. 
S. E.; M. H. Bronsdon, city engineer, and J. C. Way- 
ner of the Chamber of Commerce, made brief and appro- 
priate addresses. 

In the course of the addresses the interesting facts 
were brought out that the first steamboat in this country 
was built in Providence, that Providence was the birth- 
place of the Corliss engine, and that the initial meeting 
from which the National Association of Stationary Engi- 
neers developed was held in the boiler room of the old 
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court house on College Hill, Providence. It was shown by 
numerous citations that Rhode Island, though small in 
territory and population, loomed large in the history 
of steam-engineering in America. 


The business meeting of the N. A. 8S. E. delegates 
was held Friday morning and after the transaction of 
routine business and listening to an address by Past 
National President John J. Callahan; of Jersey City, 
the convention adjourned until 2 o’clock. At the after- 
noon session it was voted to accept the invitation to 
hold the 1922 convention of the association in Spring- 
field. Also that the association be represented by a 
booth at the annual convention of the cotton manufac- 
turers which is to be held in Mechanics Hall, Boston, 
Mass. The annual report showed the New England 
membership to be 1992 and plans were adopted to make 
a drive for increased membership during the coming 
year. The following officers were elected for the ensu- 
ing year: President, Dudley G. Kimball, Boston, Mass. ; 
vice-president, Thomas H. Henderson, Hyde Park, 


Mass.; secretary, Francis L. Tyler, Taunton, Mass.; 
treasurer, Walter H. Damon, Springfield, Mass.; con- 
ductor, John H. Graham, Fall River, Mass.; door- 
The officers 


keeper, Thos. Livingston, Meriden, Conn. 





were installed by Past National President William 
Reynolds of Hoboken, N. J., who also addressed the 
convention urging active work for securing increase in 
the membership of the organization. 

The New England Association of Commercial Engi- 
neers held its annual business meeting Friday after- 
noon and elected the following officers: President, Stan- 
ford C. Smith; vice-president, Henry H. Lynch, and 
treasurer, James W. H. Myrick. Directors elected for 
three years were: Harry H. Atkinson, Claude D. Allen 
and John A. Morehouse. 

On Friday evening a buffet lunch was served and 
a ‘‘smoker’’ held in the upper hall, where delegates and 
exhibitors were entertained until a late hour. At the 
close of the smoker a pair of gold cuff buttons and a 
gold-mounted fountain pen were presented to President 
Dudley G. Kimball as a token of esteem by the delegates. 


THE BIG a.c. had gone out of ‘‘step’’ and the boss 
was as mad asa wet hen. The plain truth was the boys 
were more interested in the brass band, outside, playing 
some popular airs, than they were in their work. 

After the ‘‘old man”’ had his say, Scipio said: ‘‘Say, 
Rastus, you’se any idee what put ’er outa step?’’ 

‘*Course I has. Who can keep step wif Jazz?’’ 
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National Convention N. A. S. E. 


HIS year the convention will be held at Evans- 
ville, Ind., Sept. 12 to 16. Monday will be de- 
voted to reception of delegates and visitors, regis- 

tration, and the opening of the mechanical exhibit. 
Sessions of the Association will open at 10 a. m. Tues- 
day with addresses of welcome; at 2 p. m., a business 
and technical session will be held, with paper on Mod- 
ern Passenger Elevators by W. E. Cory, of Chicago. 
A theater party will occupy the evening. 

Wednesday morning at 9:30 will be a business ses- 
sion followed at 10:30 by a paper, ‘‘What the Bureau 
of Mines Has Done for the Power Plant Engineer,’’ 
by Henry Kreisinger, the ladies meantime taking an 
auto trip about the city. Field sports will take up the 
afternoon, and an entertainment by the National Ex- 
hibitors Association will be given in the evening. 

Thursday mornings session; will take up further 
business and a paper on ‘‘Poppet Valve and Uniflow 
Engines,’’ by George A. Cooper of the Hoover, Owens 
Rentschler Co., of Hamilton, Ohio. In the afternoon, 
a business session will be followed by a steamboat ride 
on the Ohio River, with luncheon and dancing. The 
National Exhibitors Association will again entertain in 
the evening at Memorial Coliseum. 

Friday will be devoted to concluding business ses- 
sions, with installation of the new national officers, con- 
cert and ball at the McCurdy Hotel. 

Round trip rate of one and one half fare has been 
granted for practically all territory except the Pacific 
Coast states (not yet heard from), and the New Eng- 
land states. The latter will sell tickets on a basis of 
regular fares to New England boundaries and the re- 
duced rate from there to Evansville. Reduced tickets 
will be sold for delegates, exhibitors and their families 
only on presentation of delegates’ indentification certifi- 
cates signed by headquarters of the N. A. S. E. Such 
certificates can be obtained from F. W. Raven, Seec’y, 
417 S. Dearborn St., Chicago. A special train will leave 
Chicago, Monday, Sept. 12, at 9:30 a. m., over the 
C. & E. I. R. R. from Polk St. Station. 


Ash Handling 


By Guy S. Hamimton 


OAL is valuable. It costs money and carries poten- 
tial energy which can produce wealth. Ashes are 
refuse, without value and their handling results in 

no increased wealth. Nevertheless, uneconomical ash 
handling is a waste, which should be overcome. 

An instance, the Ebling Brewery of New York, hav- 
ing six boilers, total 2700 hp. with Murphy furnaces, 
was burning 45 tons of coal a day, running 24 hr. and 
resulting in 15 to 20 per cent of ashes which were 
handled in a wheelbarrow by one man, who spent his 
entire time keeping the ash pits clean. 

After investigation, the chief engineer installed a 
steam jet conveyor system with pipe 8 in. in diam. 
running in front of the stoker pits, and an ash intake 
from each pit. When the fireman cleans a fire, he opens 
the steam valve to the conveyor, and rakes or shovels 
the ashes into the intake. The conveyor carries them 
to any desired point. 
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This equipment cost $3000 and the chief engineer 
estimates that in two years he has made a saving in 
wages of $11,232. 

In Taber, Canada, at a big mine plant, a conveyor 
allowed of relieving two men and a team from ash- 
handling, for other work, reducing the cost from $16.46 
a day to $4.08, saving $12.38 daily. It pays to watch 
all parts and operations in a plant for the opportunity 
to effect savings. 


Additiona Generating Capacity 


Installed at Cohoes 


HE COHOES Power and Light Corporation, 
Cohoes, N. Y., one of the oldest organizations for 
the development of hydraulic power in the United 
States, is making substantial additions to its power 
plant on the Mohawk River, and has recently received 
a new General Electric 9000-kv.a. vertical waterwheel 
generator which will make a total of four installed. 
The present plant, which is a consolidation of sev- 
eral small installations, was built and put into opera- 
tion with three generators in 1915, rated 9000 kv.a., 





INTERIOR VIEW OF COHOES POWER AND LIGHT STATION 


185 r.p.m., 12,000 v., 40 cycles, giving the plant an ini- 


tial eapacity of 30,000 hp. The ultimate capacity is 
expected to be 50,000 hp., of which 40,000 hp. is pro- 
vided for by the addition of the new machine. 

The new generator is of the three-phase revolving 
field type. The armature winding consists of form 
wound barrel type coils, all of which are interchangeable. 
Windings are Y connected, and temperature coils are 
installed in them. 

The rotor spider is made up of one solid steel casting 
with pole pieces dovetailed into the main spider, the 
whole rotor being designed to withstand 80 per cent 
over speed with an ample factor of safety. The flywheel 
effect of the rotor is 1,700,000 lb. ft. The entire weight 
of the turbine runner, hydraulic thrust and generator 
rotor is carried on a spring thrust bearing. 

The generator is excited by a 250-kw. direct con- 
nected exciter, which is capable of furnishing excitation 
for three 9000-kv.a. machines, if necessary. 











Po 


Large Generator Shipment 
HE ACCOMPANYING photograph shows the 
largest single shipment ever made from the East 
Pittsburgh Works of the Westinghouse Electric & 
Manufacturing Co. This is the stator of a 35,000-kw. 
turbine-generator for the Gold St. Station of the 
srooklyn Edison Co. This generator when loaded on 
a special 95-ton car weighed 201,000 Ib. and because 
of its dimensions, 16 ft., 6 in. in height and 8 ft., 4 in. 
in width, had to be taken over a special route in order 
to avoid railroad tunnels. 

When it arrived at the pier in New York the light- 
ers which were to carry it across the sound to the Brook- 
lyn Edison Co. had to be reinforced. The workmen, 
ready to install it in its housing, also found added diffi- 
culty in that, having no crane facilities, they had to 
jack up this huge weight a distance of 20 ft. 













35,000-KW. GENERATOR LOADED ON SPECIAL 95-TON CAR 


In spite of the difficulties attendant upon shipping, 
the special car, with its weighty load, went from East 
Pittsburgh to New York in seven days. 


Mammoth Mine Hoist 


MAMMOTH steam-driven hoist whose 10,000 ft. 
A of rope alone weighs 41,500 Ib. has just been in- 

stalled and placed in operation at a copper mine 
in the upper peninsula of Michigan. It is declared to 
he the largest hoist of its type in the world. The hoist- 
ing engine is duplex, cross-compound, condensing, and 
operates in balance. It has been designed for hoisting 
a load of 10 tons of rock at a maximum rope speed of 
3200 ft. per min. The drum is of the eylindro-conical 
tvpe. Its greatest diameter is 30 ft. and its smallest 
16 ft. Two main bearings support it; these are 54 in. 
long, by 28 in. in diameter. They are placed. upon tri- 
angular castings that in turn rest on conerete founda- 
tions, and which also support four engine frames and 
cylinders. The rope that can be wound on the drum 
attains a vertical depth of 6600 ft. in the inclined shaft. 
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The drum itself weighs 516,000 lb., and is constructed 
of 48 sections which are securely bolted together and 
are provided with inner trussing that prevents any de- 
flection. Post brakes 16 ft. in diameter are attached to 
each end of the drum. Each pair of brake shoes is 
operated by an oil cylinder; and is controlled by 
special poppet valves, one of which controls the lift and 
the other the drop of the piston. The valves are so ar- 
ranged that they can both be operated simultaneously. 














30-FT. DIAMETER MINE HOIST 


By means of a floating lever gear, the operator has 
control of all of the mechanism. As the skip nears the 
landing, the throttle can be automatically closed by 
means of an improved safety stop. If overwinding 
occurs, the brakes are applied automatically. The con- 
trol is also arranged in such a manner as to keep the 
hoist from starting in the wrong direction. A speed 
governor that controls the cutoff cams of the valve gear 
prevents overspeeding. 

The total weight of the hoist, which is the product 
of the Nordberg Mfg. Co., and condensing equipment 
is 1,765,000 lb. From the foundation to the top of the 
drum is 60 ft. The skip weighs 10,000 lb. and is 4 min., 
8 sec. in making the trip of 10,000 ft. 


Dings Magnetic Separator 

OST PLANTS, using any considerable amount of 
M eoal, purchase the unsized product, which, for 
best operating conditions must be properly sized 
before firing. This operation is performed by some kind 
of crusher. As there is a good deal of foreign material, 
in the form of ear springs, bolts and nuts, pick points, 
ete., that comes along with the coal, and which the 
crusher is not designed to handle, it must be removed 
or the crusher will suffer. Especially is this separation 
necessary in the preparation of pulverized coal. Any 
metallic object that gets into the pulverizer is liable and 
likely to cause a spark which may result in an explosion. 
The Dings magnetic separator is designed to effect 
this separation. The apparatus consists simply of an 
energized magnetic pulley which is used as the driving 
pulley at the discharge end of the belt conveyor which 
carries coal to the crusher. This pulley is built up of 
alternate laminations of north and south poles of mag- 
nets which are excited by a coil carrying a d.c. current 
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brought into the pulley through a pair of slip rings on 
an extension of the pulley shaft. All non-magnetic 
material passing over the drum on the belt is discharged 
to a hopper in the usual manner. Magnetic pieces are 
held against the belt until it begins to leave the drum 
when iron seraps pass outside of the influence of the 
magnet, when they drop into a receiver. 

The savings effected with such a separator are not 
due primarily to the savings in repairs on the crusher 
but rather to the time saved while these repairs would 
have to be made. 


Packing Gland and Bearing 


ENTRIFUGAL and other rotating types of pumps 
C in which will be incorporated a unique design of 

packing gland with ring oiling principle have 
recently been placed on the market by the Arrow Pump 
Co. It is claimed that this construction eliminates 
trouble with leaky glands and scored shafts. 

The accompanying cut-away view shows in detail an 
example of the construction. This feature is applicable 
to any of the many devices requiring the packing of 
a rotating shaft. 


CUT-AWAY VIEW OF ARROW PACKING GLAND AND RING 
OILING SYSTEM 


The packing gland in this construction is so ar- 
ranged in combination with an adjustment nut and 
oil reservoir as to permit of the use of the ring oil- 
ing principle of lubrication. In this manner a constant 
and positive flow of oil is supplied to the gland, making 
it practical to use it also as a bearing. In this way, the 
shaft is supported at a point close to the load, which 
eliminates a long overhang. In this construction de- 
flection of shaft is prevented and the seal of the pack- 
ing is therefore undisturbed. It is this constant dis- 
turbanee of the packing by deflections in improperly 
supported shafts that cause leaking glands. When de- 
flections and vibration of shaft are prevented as in this 
construction metallic packing affords all the resiliency 
necessary to seal completely without scoring the shaft. 
Since this method of lubrication keeps a film of oil con- 
stantly between the packing and rotating shaft, as well 
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as in the bearing, the packing is not subjected to the 
wear it would otherwise have, and for this reason, 
coupled with its not being disturbed, will hold its seal 
for long periods without adjustments. 


Vogt Hand Stoker 


HIS stoker, shown in the illustration, has an in- 
- clined surface and shaking sections which work 

the fuel down and back as it is consumed. The 
coal is fired at the front of the furnace and ecoked before 
being passed on over the grate, so that the volatile gases 
pass over the incandescent coke bed below. Alternate 
sections of the grate are moved by a hand-operated bar 
from the front, thus breaking up clinkers and passing 
the fuel on, ashes being dumped from the drop ash grate 
at the bottom. 


VOGT BROS. HAND STOKER 

Each section is made up of a carrier bar, a lever 
trunnion grate at one end and a number of sections 
each 3 in. wide and replaceable independently. A plain 
trunnion grate at the other end furnishes bearing on 
the other bearing bar. The dead plate at the front end 
is dovetailed to the side bearing bars, preventing 
spreading. 


News Notes 


THE FEDERATED AMERICAN ENGINEERING SOCIETIES, 
representing a combined membership of about 50,000, 
has established at 29 West 39th Street, New York, an 
employment bureau for engineers of every variety of 
training and experience. Applicants must be members 
and submit a complete educational: and professional 
record which is carefully classified, so that as the special 
requirements of any positions are received, the records 
of men of suitable qualifications are submitted for con- 
sideration. The relatively large number of men with 
whom the bureau is in touch, the comprehensive classi- 
fication of records, and the fact that the services of the 
bureau are free to employer and member alike, renders 
possible the selection of the right man for the service 
required. The bureau will weleome inquiries from those 
seeking to build up or expand their engineering organi- 
zations. 


SECRETARY OF COMMERCE HOover has announced the 
appointment of Walter H. Rastall, of Dayton, Ohio, to 
take charge of the Department’s newly created heavy 
machinery industrial division. This is one of the new 
divisions provided for by Congress recently under the 
Export Industries Act. Mr. Rastall will study especially 
the problem connected with the marketing of American 
heavy machinery throughout the world. Departmental 
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officials believe that the potential market for American 
heavy machinery is most promising and the hope is 
expressed that the work of this new division may be 
instrumental in the sale of much American equipment 
of this character in industrializing the less developed 
countries of the world. Mr. Rastall will keep in close 
touch with the centers of machinery production in this 
country and by personal contact endeavor to afford 
that industry and trade maximum service from an 
informational and marketing standpoint. 


U.S. CiviL SERVICE COMMISSION announces an exami- 
nation (receipt of applications to close Aug. 30) for 
plant engineer, to fill a vacancy at Picatinny Arsenal, 
Dover, N. J., at $3000 a year, and vacancies in positions 
requiring similar qualifications, at this or higher or lower 
salaries, duties to consist of the designing and executing 
of construction work, maintenance of plant equipment at 
the arsenal; executive charge of electrical, mechanical, 
civil, and architectural engineering for the plant. Com- 
petitors will be rated on physical ability, education, train- 
ing, experience, and fitness, and must not have reached 
their seventieth birthday on the date of the examination. 
Should the appointing officer so request, certification 
will be made of eligibles who are within reasonable age 
limits. Apply for Form 1312, stating the title of the 
examination desired, to the Civil Service Commission, 
Washington, D. C,. 


THE SENATE passed a resolution, July 27, authoriz- 
ing the President to invite foreign nations to participate 
in an exposition at Portland, Ore., in 1925, to celebrate 
hydro-electric developments. 


ALBERT E. Fisk has recently opened offices at 807 
Stock Exchange Building, 30 N. LaSalle Street, Chicago, 
[ll., and is prepared to do a general business as con- 
sulting and contracting engineer. 


THE COCHRANE STEAM SpPEcIALTY Co. of Massachu- 
setts, has been organized to represent in New England 
a number of well-known manufacturers of power plant 
equipment, including the H. S. B. W.-Cochrane Cor- 
poration, the Steam Motors Company, Inc., and the 
D. Connelly Boiler Company. The office, which is in 
eharge of Elliott Greene, who has long been connected 
with the several lines mentioned, is located at 1045 
Oliver Building, Boston, Mass. 


M. J. Douguerty Co., Philadelphia, Pa., has com- 
pleted the installation of piping for the waste heat and 
power plant of Lehigh Portland Cement Co., Oglesby, 
Ill.; also a similar installation for the Edison Portland 
Cement Co., New Village, N. J., which included east- 
iron water mains and spray pond piping. 


Epwarp E. McKEIGuHan has resigned his position as 
sales manager, heating sales division, The Fulton Co., 
Knoxville, Tenn., and will return to his former home, 
Kansas City, Mo., the last of August, to enter business 
as a manufactyrer’s agent, selling heating and power 
specialties. 


THe ATLAS VALVE Co. announces that its New York 
office has been moved to 242 Lafayette St., New York 
City. E. E. Jones, district manager, has full charge. 
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AN orRDER for electrical equipment amounting to 
$1,200,000 has been received by the Westinghouse Elec- 
trie International Co. from the Midi Railway of France. 
The order includes transformers, synchronous condens- 
ers, lightning arresters and other substation equipment. 
The Midi Railway operates an extensive system starting 
from Bordeaux, running through Toulouse to Cette, 
with many branches. The section on which the West- 
inghouse equipment will be used extends from Pau to 
Toulouse in the Pyrenees Mountains near the Spanish 
border. The line passes through Tarbes and St. Gau- 
dens, and has a total length of over 100 mi. 


Tue M. H. Derrick Co. announces the appointment 
of H. W. Thompson, 503 Mining Exchange Bldg., 
Denver, Colo., as sales representative in that territory. 


Catalog Notes 


THE LINK BELT CO., of Chicago, has just pub- 
lished a new book, No. 215, on belt conveyors describ 
ing the Uniroll and Maultiroll recommended by the 
company. The book gives correct methods of figuring 
belt conveyors and their details, price lists enabling the 
user to determine the cost of a complete conveyor or 
any portion of it, suggestions for the right types of 
conveyors for handling various materials, and illustra- 
tions of typical installations. A copy can be had by 
anyone interested who wants it for his book shelf, by 
addressing the Link Belt Co., Chicago, III. 


THe Ringway Dynamo and Engine Co. has recently 
issued its catalog No. 29, on Unaflow Engines. These 
engines are built under the Stumpf patents which com- 
bine the Unaflow principle with steam jacketed heads 
and double beat poppet valves. The machining of the 
cylinder bore is done with great care to compensate for 
changes in clearance due to the temperature gradient 
existing in the cylinder. The bulletin describes the 
engine in detail, part by part, and serves to give a 
clear idea of the construction. 


Form 9207, superseding 9107, is a condensed catalog 
of Ingersoll-Rand products, subdivided into various 
classifications for easy reference. Section headings are 
as follows: Compressors, Vacuum Pumps, Condensers, 
Oil and Steam Engines, Cameron Pumps, Air Lift 
Pumps, Rock Drills, Drill Sharpeners, Pneumatic Tools, 
Tie Tampers, Miscellaneous, Engineering Data. 


Voer BrotHers Mrce. Co. has recently issued a new 
catalog illustrating and describing its hand operated 
inclined stoker. Directions are also given for starting 
the fire and the correct procedure to be followed to main- 
tain constant furnace conditions. 


MororizE Your Work is the subject of a folder on 
motors, which the Westinghouse Electric & Manufac- 
turing Co. is distributing. This folder illustrates the 
Westinghouse Type CA, CD, CAH, ARS and AR motors. 
and illustrates their particular uses. 


A cIRcULAR relating to the S. & W. oil filter was 
lately received from Seehausen, Wehrs & Co., 179 N 
Franklin St., Chicago. 





